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T H E  S O U T H  C A R O L I N A  S E A  G R A N T  C O N S O R T I U M  
C r e a t e d  b y  S o u t h  C a r o l i n a  A c t  N o .  6 4 3  i n  1 9 7 8  ( a m e n d e d  
M a y  6 ,  1 9 8 7 ,  R l 0 6 ,  H 2 3 3 1 ) ,  t h e  p r i n c i p a l  p u r p o s e  o f  t h e  
S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  i s  t o  p r o v i d e  a  
m e c h a n i s m  f o r  t h e  d e v e l o p m e n t  a n d  m a n a g e m e n t  o f  t h e  S e a  
G r a n t  P r o g r a m  f o r  t h e  s t a t e  o f  S o u t h  C a r o l i n a  a n d  
a d j a c e n t  r e g i o n s  t h a t  s h a r e  a  c o m m o n  e n v i r o n m e n t  a n d  
r e s o u r c e  h e r i t a g e .  T h e  C o n s o r t i u m  s e r v e s  t o  s u p p o r t ,  
i m p r o v e  a n d  s h a r e  r e s e a r c h ,  e d u c a t i o n ,  t r a i n i n g ,  a n d  
e x t e n s i o n  p r o g r a m s  i n  f i e l d s  r e l a t e d  t o  o c e a n  a n d  
c o a s t a l  r e s o u r c e s .  T h e  C o n s o r t i u m  f u r t h e r  e n c o u r a g e s  
a n d  f o l l o w s  a  r e g i o n a l  a p p r o a c h  t o  s o l v i n g  p r o b l e m s  o r  
m e e t i n g  n e e d s  r e l a t i n g  t o  o c e a n  a n d  c o a s t a l  r e s o u r c e s  
i n  c o o p e r a t i o n  w i t h  a p p r o p r i a t e  i n s t i t u t i o n s ,  p r o g r a m s ,  
a n d  p e r s o n s  i n  t h e  r e g i o n .  
C h a r t e r  M e m b e r s  
T h e  m e m b e r s h i p  o f  t h e  C o n s o r t i u m  c o n s i s t s  o f  t h e  
U n i v e r s i t y  o f  C h a r l e s t o n ,  C l e m s o n  U n i v e r s i t y ,  t h e  
M e d i c a l  U n i v e r s i t y  o f  S o u t h  C a r o l i n a ,  S o u t h  C a r o l i n a  
S t a t e  U n i v e r s i t y ,  S . C .  W i l d l i f e  a n d  M a r i n e  R e s o u r c e s  
D e p a r t i ' l . e n t ,  T h e  C i t a d e l  a n d  t h e  U n i v e r s i t y  o f  S o u t h  
C a r o l i n a .  T h e s e  m e m b e r s  a r e  d e s i g n a t e d  a s  c h a r t e r  
m e m b e r s .  
T h e  t e r m s  o f  t h e  m e m b e r s h i p  a r e  
m a j o r i t y  o f  t h e  c h a r t e r  m e m b e r s  m a y  
o f  a  n e w  m e m b e r  i n t o  t h e  C o n s o r t i u m .  
p e r p e t u a l ,  a n d  a  
v o t e  t h e  a d m i s s i o n  
B o a r d  o f  D i r e c t o r s  
T h e  B o a r d  o f  D i r e c t o r s  f o r  
o f  t h e  c h i e f  e x e c u t i v e  
p a r t i c i p a t i n g  e d u c a t i o n a l  
a g e n c i e s  o r  h i s  d e s i g n e e .  
t h e  C o n s o r t i u m  i s  c o m p r i s e d  
o f f i c e r  o f  e a c h  o f  t h e  
i n s t i t u t i o n s  a n d  s t a t e  
E x e c u t i v e  D i r e c t o r  
T h e  B o a r d  
C o n s o r t i u m  
d u t i e s :  
h a s  t h e  
D i r e c t o r ,  
e x p r e s s  p o w e r  t o  e m p l o y  
w h o  h a s  t h e  f o l l o w i n g  p o w e r s  
1 .  d i r e c t s  s u p e r v i s i o n  o v e r  a l l  C o n s o r t i u m  
p r o p o s a l s ;  
t h e  
a n d  
2 .  p r e p a r e s  C o n s o r t i u m  p r o p o s a l s  t o  b e  s u b m i t t e d  
t o  i n t e r e s t e d  a g e n c i e s ;  
3 .  p r e p a r e s  a n  a n n u a l  s u m m a r y  o f  a l l  s u b m i t t e d  
p r o p o s a l s ;  
4 .  n e g o t i a t e s  f u n d i n g  l e v e l s  f o r  p r o p o s a l s  
s u b m i t t e d  b y  m e m b e r  i n s t i t u t i o n s ;  
S .  p r o v i d e s  a n  a c c o u n t i n g  t o  t h e  b o a r d  o f  t h e  
d i r e c t o r ' s  d e v e l o p m e n t  f u n d s ;  
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6. requests and receives funds from local, state, 
federal, and private sources for use by the 
director, Consortium, individual member 
institutions, or other persons; 
7. gathers, maintains, and makes available to 
interested persons natural resource 
information from state and federal agencies, 
higher education institutions, and any other 
appropriate entity; 
8. designates the location of the consortium 
office, subject to the approval of the board; 
9. exercises all incidental powers necessary to 
carry out the provisions of this chapter. 
Advisory Committee 
The Sea Grant Director is to be assisted by an advisory 
committee which consists of seven members who serve for 
four-year terms. These seven people, representing 
private coast a 1 and marine users , are to be appointed 
to assist the Director with the identification of 
statewide and regional constituent needs. To date, the 
advisory committee has yet to be selected and convened. 
In addition, program area advisory groups, consisting 
of research professionals, private sector 
representatives, and public officals, assist in the 
identification of research projects and their 
incorporation into a cohesive program area package. 
OVERVIEW 
The South Carolina Sea Grant Consortium is a unique 
partnership of universities, colleges and marine 
laboratories working to promote and implement research, 
education and extension programs in the sphere of 
marine and coastal resources. The Consortium 
accomplishes these concurrent tasks by drawing on the 
diverse and extensive talents and expertise available 
at its seven constituent institutions: 
* The Citadel 
* Clemson University 
* University of Charleston (SC) 
* Medical University of South Carolina 
* South Carolina State University 
* South Carolina Wildlife & Marine Resources 
Department 
* University of South Carolina 
The Consortium is charged with bringing 
coordinating the diverse and extensive 
expertis e of its constituent institutions 
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together 
talents 
to assist 
and 
and 
the 
s t a t e  i n  r e s o l v i n g  
d i s t i n c t  a d v a n t a g e s  
m e c h a n i s m :  
c o a s t a l  a n d  m a r i n e  i s s u e s .  T h r e e  
a r e  r e a l i z e d  b y  t h i s  " p a r t n e r s h i p "  
*  D u p l i c a t i o n ,  o f t e n  a  p r o b l e m  i n  s c i e n t i f i c  
r e s e a r c h ,  i s  a v o i d e d  b y  e n c o u r a g i n g  c o o p e r a t i o n  
a m o n g  t h e  d i f f e r e n t  i n s t i t u t i o n s  a n d  a m o n g  
d i f f e r e n t  d i s c i p l i n e s  w i t h i n  t h e  i n s t i t u t i o n s .  
*  T h e  p r o m o t i o n  o f  m a n p o w e r  s h a r i n g  r e s u l t s  i n  
g r e a t e r  p r o d u c t i v i t y  a n d  l o w e r  c o s t s .  
*  T h e  a b i l i t y  t o  p u t  t o g e t h e r  t e a m s  o f  f a c u l t y  a n d  
s t a f f  f r o m  t h e  v a r i o u s  m e m b e r  i n s t i t u t i o n s  t o  h e l p  
s o l v e  p r o b l e m s  o f  c o n c e r n  t o  t h e  s t a t e  m a x i m i z e s  
t h e  e f f e c t i v e n e s s  o f  e x i s t i n g  p e r s o n n e l  a t  t h e  
l o w e s t  p o s s i b l e  c o s t .  B e c a u s e  o f  t h i s ,  t h e  S o u t h  
C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  o f f i c e  c a n  o p e r a t e  
e f f i c i e n t l y  w i t h  a  v e r y  s m a l l  s t a f f .  
A s  a n  i n d e p e n d e n t  s t a t e  a g e n c y ,  t h e  C o n s o r t i u m  h a s  
e x p a n d e d  i t s  e f f o r t s  i n  m a r i n e  r e s e a r c h  p r o g r a m s ,  
e d u c a t i o n a l  a c t i v i t i e s ,  a n d  t e c h n i c a l  a n d  e x t e n s i o n  
s e r v i c e s :  i t  s e r v e s  a s  a  " b r o k e r "  b e t w e e n  i t s  m e m b e r  
i n s t i t u t i o n s  a n d  t h o s e  i n d i v i d u a l s ,  i n d u s t r i e s ,  a n d  
a g e n c i e s  t h a t  c a n  b e n e f i t  f r o m  t h e  r e s u l t s  o f  s u c h  a  
r a n g e  o f  p r o g r a m s .  T h e  e m p h a s i s  i s  p l a c e d  o n  a p p l i e d  
r e s e a r c h  b a s e d  u p o n  t h e  n e e d s  i d e n t i f i e d  b y  p o t e n t i a l  
u s e r s ;  t h e  i n f o r m a t i o n  g a i n e d  f r o m  C o n s o r t i u m  
a c t i v i t i e s  i s  t h e n  t r a n s f e r r e d  t o  t h o s e  u s e r s .  I n  
o t h e r  w o r d s ,  t h e  C o n s o r t i u m  a c t s  a s  a n  i n f o r m a t i o n  
s y n t h e s i s  a n d  d i s s e m i n a t i o n  c l e a r i n g h o u s e .  
T h e  C o n s o r t i u m  i s  r e s p o n s i b l e  f o r  t h e  a d m i n i s t r a t i o n  
a n d  m a n a g e m e n t  o f  t h e  S e a  G r a n t  P r o g r a m  f o r  t h e  s t a t e  
o f  S o u t h  C a r o l i n a .  T h e  N a t i o n a l  S e a  G r a n t  C o l l e g e  
P r o g r a m ,  s i g n e d  i n t o  l a w  i n  1 9 6 6 ,  a w a r d s  c o m p e t i t i v e  
g r a n t s  t o  s o m e  3 1  c o a s t a l  a n d  G r e a t  L a k e s  s t a t e s  f o r  
t h e  e x p r e s s  p u r p o s e  o f  a c c e l e r a t i n g  t h e  n a t i o n a l  
d e v e l o p m e n t  o f  m a r i n e  r e s o u r c e s ,  i n c l u d i n g  t h e i r  
c o n s e r v a t i o n ,  p r o p e r  m a n a g e m e n t ,  a n d  e c o n o m i c  
u t i l i z a t i o n .  I t  i s  t h r o u g h  r e s e a r c h ,  e d u c a t i o n  a n d  
e x t e n s i o n  w o r k  t h a t  t h e  o b j e c t i v e s  o f  t h e  N a t i o n a l  S e a  
G r a n t  C o l l e g e  P r o g r a m  a r e  i m p l e m e n t e d  a n d  r e a l i z e d .  
T h e  C o n s o r t i u m  d e r i v e s  i t s  m a j o r  f u n d i n g  f r o m  s e v e r a l  
s o u r c e s  - - t h e  s t a t e  o f  S o u t h  C a r o l i n a ,  t h e  N a t i o n a l  
S e a  G r a n t  C o l l e g e  P r o g r a m  a n d  o t h e r  f e d e r a l  a n d  p r i v a t e  
f u n d i n g  s o u r c e s .  T h r o u g h  a n  a n n u a l  a p p r o p r i a t i o n  f r o m  
t h e  S t a t e ,  t h e  C o n s o r t i u m  r e c e i v e s  f u n d i n g  t o  s u p p o r t  
t h e  s t a f f ,  p r o g r a m  o v e r h e a d ,  a n d  t h e  p r o g r a m  
d e v e l o p m e n t  f u n d .  T h e  N a t i o n a l  S e a  G r a n t  C o l l e g e  
P r o g r a m  O f f i c e  p r o v i d e s  f u n d i n g  p r i m a r i l y  f o r  f u l l -
s c a l e  r e s e a r c h ,  e d u c a t i o n ,  a n d  e x t e n s i o n  s e r v i c e  
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projects. This commitment by both the state and the 
federal government in supporting the Sea Grant 
Consortium is representative of the cooperative nature 
of the Consortium as it addresses coastal and marine 
resource issues. 
The Consortium is guided in its policy decisions at the 
state level by its Board of Directors. The Board, 
which consists of the chief executive officer of each 
of the Consortium's member institutions, meets 
regularly to review the Consortium's program and to 
propose new directions for broadening the scope of its 
activities. 
To facilitate administrative interaction between the 
Consortium and the faculty and staff of its member 
institutions, each institution has designated a liaison 
within its Sponsored Research or Financial Office. 
These liaisons provide a direct link between 
investigators and Consortium staff on matters dealing 
with the proposal process, processing of grants and 
awards, and oversight of ongoing projects and programs. 
Actual research, education, and extension work on 
Consortium projects is, of course, carried out by the 
faculty and staff at the institutions. Their expertise 
and talent are strengths of the South Carolina Sea 
Grant Consortium; enabling it to meet the challenge of 
developing and managing coastal resources in an 
efficient and comprehensive fashion. Both faculty and 
staff approach this challenge from the variety of 
perspectives inherent in their multi-disciplinary 
fields. 
In addition to providing professional expertise in many 
marine and coastal disciplines, member institutions are 
able to provide a wide range of facilities for use by 
Consortium project investigators. These investigators 
have access to more than 30 research laboratories, 
including those of the South Carolina Wildlife and 
Marine Resources Department at Fort Johnson and the 
James M. Waddell, Jr. Mariculture Research and 
Development Center in Victoria Bluff, and a large 
biomedical research facility of the Medical University 
of South Carolina. Six research vessels are available 
for field studies. Clemson University possesses the 
best agricultural engineering facilities for 
technological development and refinement in the state. 
Further, among the several field laboratories found 
throughout South Carolina, the University of South 
Carolina's 5000-square foot Belle W. Baruch Laboratory 
in Georgetown County provides a staff of research 
associates and technicians with a fully equipped 
facility, including living quarters, and a large 
c o nference center. 
-6-
P R O G R A M  D E V E L O P M E N T  
G e n e r a l  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  h a s  i n s t i t u t e d  
a  s t r u c t u r e d  m e c h a n i s m  f o r  i t s  p r o g r a m  i d e n t i f i c a t i o n  
a n d  d e v e l o p m e n t  p r o c e s s .  P r o g r a m  a r e a s  a r e  i d e n t i f i e d  
b y  t h e  C o n s o r t i u m  s t a f f  a n d  p r o g r a m  a r e a  a d v i s o r s  i n  
c o n s u l t a t i o n  w i t h  s t a t e  a n d  f e d e r a l  n a t u r a l  r e s o u r c e  
a g e n c i e s ,  p r i v a t e  i n d u s t r y ,  a n d  M a r i n e  E x t e n s i o n  
P r o g r a m  p e r s o n n e l .  T h e  p r o j e c t  i d e n t i f i c a t i o n  a n d  
d e v e l o p m e n t  p r o c e s s  o u t l i n e d  i n  t h e  c h a r t  b e l o w  i s  u s e d  
i n  t h e  d e v e l o p m e n t  o f  t h e  b i e n n i a l  p r o p o s a l  t o  t h e  
N a t i o n a l  S e a  G r a n t  C o l l e g e  P r o g r a m  a n d ,  g e n e r a l l y ,  f o r  
p r o p o s a l s  t o  o t h e r  f u n d i n g  s o u r c e s .  
I  C a m p u s  L i a i s o n s  J  
F e d e r a l  
A g e n c i e s  
M a r i n e  
E x t e n s i o n  
P r o g r a m  
C o n s o r t i u m  P r o j e c t  I d e n t i f i c a t i o n  
a n d  D e v e l o p m e n t  P r o c e s s  
I  
S t a t e  L e g i s l a t u r e  I  
I  
t  R e q u e s t  f o r  P r o p o s a l s  J  
R e v i e w  b y  S e a  G r a n t ,  U s e r  
G r o u p s  a n d  O t h e r  A g e n c i e s  
l  
O u t s i d e  P e e r  R e v i e w  
L  
I  F i n a l  R e v i e w  b y  
D i r e c t o r  a n d  S t a f f  
I  
P r o p o s a l  P a c k a g e  
S e l e c t e d  &  S u b m i t t e d  
I  
S i t e  V i s i t  
I  
l  
l  
R e v i s e d  P r o p o s a l  
J  
S u b m i t t e d  
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J  
U s e r  G r o u p s  
L  
H  
S t a t e  I  
A g e n c i e s  
P r e v i o u s / C u r r e n t  
~ 
' S e e d '  P r o j e c t s  
For fiscal years 1992-94, the Consortium received some 
30 initial proposals in response to its biennial call 
for proposals. Review of these proposals by qualified 
professionals from academia, government, and industry 
throughout the United States via written evaluations 
and on-site meetings was followed by submission of 
invited, fully-developed proposals. Sixteen of these 
proposals were included in the Consortium's FY92-94 
biennial proposal package to the National Sea Grant 
College Program Office for final review and 
consideration; nine proposals were subsequently funded. 
These are summarized in the next section. 
In addition to federal Sea Grant project support, the 
Consortium Director is provided federal and state 
program development funds to allow for program 
flexibility and prompt response to high priority needs, 
to encourage innovative ideas and approaches, and to 
provide special support as needs arise. A number of 
development projects were funded during FY1993-94 in 
program areas that will provide a base of information 
to build and strengthen the Consortium's programs in 
future years. In addition to small awards for travel 
and equipment, the following projects were supported: 
State Development Funds 
1. SD94-l - "Settlement of Blue Crab in the North 
Edisto River" - E.L. Wenner and D.M. Knott 
(SCWMRD) - $2,600. 
2. SD94-2 - "An Evaluation of the South Carolina 
Coastal Management Program" - M.G. Cunningham 
(Clemson) - $3,000. 
3. SD94-3 - "Lure of the Lowcountry Symposium" - P.C. 
Figuaroa (Gibbes Museum) - $1,000. 
4. SD94-4 - "Guidelines for Sustainable Coastal 
Development" - R.H. Harrill (Clemson) - $1,000. 
s. SD94-5 - "Environmental Projects Competition -
Berkeley County" - Barbara Ford (Berkeley Co. Kids 
Who Care) - $1,000. 
6. SD94-6 - "State Level Public Policy-Makers: 
Information Sources and Needs for Making Climate-
Related Policy" - A.A. Felts (University of 
Charleston) - $14,040. 
7. SD94-7 - "Testing and Evaluating a Teaching Model 
in Marine Science in Horry County, South Carolina: 
The COASTEAM Program" - R.F. Young (Coastal 
Carolina University) - $3,690. 
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S e a  G r a n t  D e v e l o p m e n t  F u n d s  
1 .  P / M - 2 A - " Q u a t e r n a r y  E v o l u t i o n  o f  t h e  C o a s t a l  Z o n e  
o f  S o u t h  C a r o l i n a :  C l i m a t i c  a n d  R e l a t i v e  S e a  
L e v e l  C h a n g e s  B a s e d  o n  P o l l e n  a n d  P l a n t  F r a g m e n t  
A n a l y s i s  - P h a s e  I I I "  - A .  C o h e n  ( U S C )  - $ 2 , 5 0 0 .  
2 .  P / M - 2 B  - " L a b o r a t o r y  S t u d y  o f  B e a c h  R e n o u r i s h m e n t  
B e h a v i o r "  - P . A .  W o r k  ( C l e m s o n )  - $ 5 , 0 0 0 .  
3 .  P / M - 2 C  - " P r e l i m i n a r y  I n v e s t i g a t i o n s  o f  ' D e r m o '  
I n f e c t i o n  i n  H a r d  C l a m s  ( M e r c e n a r i a  m e r c e n a r i a ) "  -
L . D .  C o e n  ( S C W M R D )  - $ 2 , 5 0 0 .  
4 .  P / M - 2 0  - " E n r i c h m e n t  P r o g r a m  f o r  t h e  1 9 9 4  
L o w c o u n t r y  S c i e n c e  F a i r "  - w .  K u b i n e c  ( C o l l e g e  o f  
C h a r l e s t o n )  - $ 1 , 5 0 0 .  
5 .  P / M - 2 E  - " S t o c k  A s s e s s m e n t  o f  V e r m i l l i o n  S n a p p e r  
A l o n g  t h e  S o u t h e a s t e r n  U n i t e d  S t a t e s "  -
M c G o v e r n / Z h a o  ( S C M R R I )  - $ 1 6 , 0 0 0 .  
6 .  P / M - 2 F  - " C h e m i c a l  I d e n t i f i c a t i o n  o f  O y s t e r  
S e t t l e m e n t  C u e s "  - R . K .  Z i m m e r - F a u s t  ( U S C )  -
$ 2 , 8 1 7 .  
7 .  P / M - 2 G  - " F r a m e w o r k  G e o l o g y  a n d  S h e l f  E v o l u t i o n  o f  
t h e  S o u t h  C a r o l i n a  C o n t i n e n t a l  S h e l f "  - P . T .  G a y e s  
( C C U )  - $ 1 , 5 0 0 .  
8 .  P / M - 2 H  - " P r e l i m i n a r y  S t u d i e s  o f  R e e f s  a s  
' B i o l o g i c a l l y  C r i t i c a l '  E s t u a r i n e  E c o s y s t e m s "  -
L . D .  C o e n  ( S C M R R I )  - $ 1 2 , 0 0 0 .  
S E A  G R A N T  P R O G R A M  D E S C R I P T I O N  A N D  R E V I E W  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  m a n a g e s  a n d  
a d m i n i s t e r s  t h e  S e a  G r a n t  C o l l e g e  P r o g r a m  f o r  t h e  
S t a t e .  A s  i t s  p r i m a r y  r e s p o n s i b i l i t y ,  t h e  C o n s o r t i u m  
d e v e l o p s  a  p r o g r a m  t h a t  f o c u s e s  o n  i n s t i t u t i o n a l  
r e s e a r c h ,  m a r i n e  e d u c a t i o n ,  a n d  m a r i n e  e x t e n s i o n  
s e r v i c e s .  S i n c e  1 9 8 0 ,  t h e  C o n s o r t i u m  h a s  a d m i n i s t e r e d  
o v e r  $ 1 9 . 5  m i l l i o n  i n  f e d e r a l  a n d  s t a t e - a p p r o p r i a t e d  
f u n d s  f o r  o v e r  3 3 0  r e s e a r c h ,  e d u c a t i o n  a n d  e x t e n s i o n  
s e r v i c e  p r o j e c t s .  F o r  t h e  1 9 9 3 - 9 4  f i s c a l  y e a r ,  S e a  
G r a n t  p r o j e c t s  w e r e  f u n d e d  a t  a  c o m b i n e d  f e d e r a l - s t a t e  
l e v e l  o f  o v e r  $ 1 . 4  m i l l i o n .  M o r e  i m p o r t a n t ,  h o w e v e r ,  
a r e  t h e  m a j o r  e c o n o m i c  e f f e c t s  a c c r u e d  t o  t h e  s t a t e ,  
t h e  r e g i o n ,  a n d ,  i n  m a n y  c a s e s ,  t h e  n a t i o n  f r o m  t h e s e  
i n v e s t m e n t s .  
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Institutional Research 
Throughout the 1980's, Consortium efforts had been 
organized into six program areas: Living Marine 
Resources; Marine Environmental Research; Coastal 
Resources Development and Management; Bioengineering 
and Marine Technology; Coastal Processes; and Marine 
Outreach. A major planning effort was undertaken in 
1985-86 with the help of program advisory groups. The 
results of those discussions shaped the program 
throughout the remainder of the decade. 
However, priority needs within each area continued to 
fluctuate from year-to-year based on changing resource 
management and use issues in the state and region. Due 
to these changes, Consortium program staff convened a 
planning meeting in the summer of 1991 to re-assess 
program area emphases and efforts for the next decade. 
As a result, Consortium program areas have been 
refocused to deal with contemporary problems and 
opportunities associated with coastal, estuarine and 
marine resources in South Carolina: 
* Coastal Ocean Studies 
* Watershed Dynamics 
* Climate and Hazards 
* Emerging Technologies 
* Sustainable Economic Development 
* Marine Outreach 
This transition implied a commitment to addressing 
major needs and concerns of coastal and marine users 
and managers through objective-oriented, integrated 
efforts. 
This section provides 
of the nine projects 
FY93-94. 
Coastal Ocean Studies 
the reader with a brief overview 
supported by the Consortium for 
The Coastal Ocean Boundary Interactions and Assessment 
(COBIA) program is a joint South Carolina Sea Grant 
Consortium-University of Georgia Sea Grant College 
Program effort initiated by the Consortium to encourage 
cooperative, multidisciplinary studies and research 
within the coastal ocean of the South Atlantic Bight 
(defined as that region of the Atlantic Ocean which 
lies between Cape Hatteras, North Carolina and Cape 
Canaveral, Florida). For the past four years, the 
South Carolina Sea Grant Consortium has been working 
with member institutional scientists and staff to 
organize and implement COBIA. 
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S c i e n t i s t s ,  r e s o u r c e  m a n a g e r s  a n d  e d u c a t o r s  a r e  w o r k i n g  
w i t h i n  t h e  C O r l i A  f r a m e w o r k  t o  ( 1 )  i n c r e a s e  
c o m m u n i c a t i o n  b e t w e e n  a n d  a m o n g  r e s e a r c h  i n s t i t u t i o n s  
a n d  i n d i v i d u a l  s c i e n t i s t s ,  ( 2 )  i d e n t i f y  r e s e a r c h  n e e d s  
i n  t h e  c o a s t a l  o c e a n ,  ( 3 )  i n i t i a t e  n e w  p r o g r a m s  o f  
r e s e a r c h  t o  f u l f i l l  t h e s e  n e e d s ,  ( 4 )  c o l l e c t ,  p r o c e s s  
a n d  d i s t r i b u t e  i n f o r m a t i o n  r e g i o n a l l y  a n d  ( 5 )  
e f f e c t i v e l y  i n c o r p o r a t e  r e s u l t s  i n t o  f u t u r e  r e s e a r c h  
d e v e l o p m e n t  a n d  m a n a g e m e n t  s t r a t e g i e s  f o r  t h e  S o u t h  
A t l a n t i c  B i g h t .  
C O B I A  s t u d i e s  e x a m i n e  t h e  e x c h a n g e  o f  m a t e r i a l s  a c r o s s  
b o u n d a r i e s  i n  t h e  c o a s t a l  o c e a n  o f  t h e  s o u t h e a s t e r n  
U n i t e d  S t a t e s ,  i n c l u d i n g  s e d i m e n t - w a t e r  i n t e r f a c e s ,  
l a n d - w a t e r  m a r g i n s  a n d  f r o n t a l  z o n e s .  T h i s  r e q u i r e s  a n  
u n d e r s t a n d i n g  o f  t h e  r e l a t i o n s h i p s  o f  t h e  p h y s i c a l ,  
c h e m i c a l ,  g e o l o g i c a l  a n d  b i o l o g i c a l  s y s t e m s ,  a n d  a  
r e g i o n a l  a p p r o a c h  t o  p r o v i d e  a  c o m m o n  f r a m e w o r k  f o r  t h e  
c o o r d i n a t i o n  o f  c o a s t a l  r e s e a r c h  i n  t h e  S A B .  T h e  
g e n e r a l  r e s e a r c h  g o a l s  o f  C O B I A  i n c l u d e :  
*  I d e n t i f i c a t i o n  o f  t h e  p r o c e s s e s  d o m i n a t i n g  t h e  
c o a s t a l  o c e a n  o f  t h e  S A B ;  
*  Q u a n t i f i c a t i o n  o f  t h e  s p a t i a l  a n d  t e m p o r a l  
v a r i a b i l i t y  o f  t h e s e  p r o c e s s e s ;  a n d  
*  U l t i m a t e l y ,  m o d e l i n g  o f  t h e  e x c h a n g e s  o f  w a t e r ,  
p a r t i c u l a t e s ,  n u t r i e n t s ,  c o n t a m i n a n t s ,  e n e r g y  a n d  
o r g a n i s m s  a c r o s s  c o a s t a l  b o u n d a r i e s  w i t h i n  t h e  
S A B .  
C O B I A  i s  a n  i n t e r d i s c i p l i n a r y  i n i t i a t i v e  t h a t  
r e c o g n i z e s  t h e  i n t e r d e p e n d e n c e  o f  t h e  p h y s i c a l ,  
c h e m i c a l ,  g e o l o g i c a l  a n d  b i o l o g i c a l  s y s t e m s  w i t h i n  t h e  
c o a s t a l  o c e a n  o f  t h e  S A B .  T h e  p r o g r a m  t a k e s  a  r e g i o n a l  
a p p r o a c h  t o  p r o v i d e  a  c o m m o n  f r a m e w o r k  f o r  t h e  
c o o r d i n a t i o n  o f  c o a s t a l  r e s e a r c h  i n  t h e  S A B .  T h e  
v a r i o u s  i n s t i t u t i o n s  w i t h i n  t h e  S A B  m a i n t a i n  a  w i d e  
r a n g e  o f  r e s e a r c h  v e s s e l s ,  r e m o t e  s e n s i n g  a n d  c o m p u t i n g  
c a p a b i l i t i e s ,  a n d  a  l a r g e  i n v e n t o r y  o f  s c i e n t i f i c  
e x p e r t i s e  a n d  e q u i p m e n t .  A n  i m p o r t a n t  c o n c e p t  p r o p o s e d  
t h r o u g h  t h e  C O B I A  i s  t h e  p o o l i n g  o f  r e s e a r c h  r e s o u r c e s  
t o  f a c i l i t a t e  c o o p e r a t i v e  r e s e a r c h  e f f o r t s .  C O B I A  
s h o u l d  b e  v i e w e d  a s  a  c o n t i n u o u s ,  d y n a m i c  p r o c e s s  
r a t h e r  t h a n  a  s t r i n g e n t ,  s h o r t - t e r m  p r o g r a m .  
A d m i n i s t r a t i o n  o f  t h e  p r o g r a m  i s  b e i n g  h a n d l e d  b y  t h e  
S . C .  S e a  G r a n t  C o n s o r t i u m ;  a  S t e e r i n g  C o m m i t t e e ,  
c o n s i s t i n g  o f  r e p r e s e n t a t i v e s  o f  r e s e a r c h ,  s c i e n c e  
m a n a g e m e n t  a n d  f u n d i n g  o r g a n i z a t i o n s ,  i s  b e i n g  f o r m e d .  
A  s e c o n d  t a s k  o f  C O B I A  i s  t h e  i d e n t i f i c a t i o n  o f  f u r t h e r  
r e s e a r c h  n e e d s  i n  t h e  S A B .  I n i t i a l l y ,  C O B I A  w i l l  
a d d r e s s  t h e  f o l l o w i n g  f i v e  b r o a d  r e s e a r c h  o b j e c t i v e s ,  
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which were developed by a group of 35 marine 
researchers and managers: 
(1) Characterize the CBZ in the SAB with respect to 
dynamic processes that lead to its stability and 
role in materials transport and cycling; 
(2) Determine the influence of the deep North Atlantic 
Ocean, particularly the Gulf Stream, on 
hydrography; 
(3) Define and assess the pathways and mechanisms for 
cross-shelf and long-shore transport of chemicals, 
particulates, pollutants and organisms; 
(4) Examine and model biogeochemical pathways for 
carbon and other pertinent elements; and 
(5) Develop models of the interactions between 
hydrography, primary and secondary productivity 
in estuaries and the coastal zone, and the 
populations, productivity and recruitment dynamics 
of marine organisms. 
The identification of specific programs of research and 
methods of coordinating existing programs is underway 
in the COBIA research development process. Local 
meetings throughout the SAB have been and will be 
convened to address these issues, and a regional 
conference is being held in November 1994. Two 
workshops (May and December 1991; supported in part by 
a grant by the NOAA Coastal Ocean Program) involving 
scientists from Georgia and South Carolina resulted in 
the creation of four working groups to identify 
specific research priorities in the SAB. A Directory 
of COBIA Scientists has been produced as the first step 
in enhancing communication and interaction among COBIA 
scientists. 
Finally, the development of a 
database management network has 
researchers and managers as 
regional planning. 
SAB communication and 
also been identified by 
critical to successful 
Funding support for COBIA studies is being sought from 
many sources, including the NOAA Coastal Ocean Program, 
u.s. Geological Survey Coastal Geology Program, u.s. 
Army Corps of Engineers, Office of Naval Research, u.s. 
Environmental Protection Agency and others. In 
addition, the South Carolina Sea Grant Consortium is 
supporting two COBIA-related projects for Sea Grant 
support. The Consortium's Coastal Ocean Studies 
Program is organized into two sections: Coastal 
Processes and Ocean Processes. 
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C o a s t a l  P r o c e s s e s  S u b p r o g r a m  
T h e  c o a s t a l  z o n e  o f  S o u t h  C a r o l i n a  c a n  b e  d i v i d e d  i n t o  
t h r e e  s e g m e n t s .  T h e  m o r p h o l o g y  o f  t h e  c o a s t  i s  
t y p i c a l l y  r e p r e s e n t e d  a s  a  t r a n s i t i o n  z o n e  b e t w e e n  t h e  
N o r t h  C a r o l i n a  a n d  G e o r g i a  c o a s t l i n e s .  F r o m  t h e  N o r t h  
C a r o l i n a  b o r d e r  t o  W i n y a h  B a y ,  t h e  C o a s t  i s  a n  a r c u a t e  
s t r a n d ,  w i t h  b r o a d  s a n d y  b e a c h e s ,  f e w  i n l e t s ,  w e l l -
d e v e l o p e d  d u n e s  a n d  s p a r s e  s a l t  m a r s h e s .  I t  i s  a n  a r e a  
w h i c h  i n c l u d e s  a  s i g n i f i c a n t  t o u r i s m  a n d  r e c r e a t i o n  
i n d u s t r y  i n  M y r t l e  B e a c h ,  a n d  a n  i n d u s t r i a l  b a s e  i n  
G e o r g e t o w n .  T h e  s o u t h e r n  s e c t i o n  o f  t h e  c o a s t  i s  
d o m i n a t e d  b y  a  s e r i e s  o f  b a r r i e r  i s l a n d s ,  s e p a r a t e d  
f r o m  t h e  m a i n l a n d  b y  m i l e s  o f  t i d a l  c r e e k s  a n d  w i d e  
a r e a s  o f  s a l t  m a r s h .  T h e r e  a r e  f e w  d u n e  s y s t e m s ;  
r a t h e r ,  t i d a l  i n l e t s  a r e  p r e v a l e n t .  P o p u l a t i o n  a n d  
i n d u s t r i a l  g r o w t h  a l o n g  t h i s  c o a s t a l  r e g i o n  h a s  
r e m a i n e d  s l o w  d u e  t o  t h e s e  f e a t u r e s .  H o w e v e r ,  t h e  
n u m e r o u s  b a r r i e r  a n d  s e a  i s l a n d s  h a v e  a t t r a c t e d  
v a c a t i o n e r s  a n d  t o u r i s t s ,  a n d  f o r m  t h e  h u b  o f  t h e  
r e s o r t  i n d u s t r y .  T h e  c e n t r a l  p o r t i o n  o f  t h e  c o a s t  
r e t a i n s  c h a r a c t e r i s t i c s  o f  b o t h  t h e  n o r t h e r n  a n d  
s o u t h e r n  s e c t i o n s ;  i t  i s  a l s o  t h e  m a j o r  p e r m a n e n t  
p o p u l a t i o n  c e n t e r  i n  t h e  S o u t h  C a r o l i n a  c o a s t a l  z o n e .  
T h e  S o u t h  C a r o l i n a  c o a s t  i s  f r o n t e d  b y  1 5 9  m i l e s  o f  
b e a c h  ( =  1 0 , 0 0 0  a c r e s )  a n d  4 0  b a r r i e r  i s l a n d s .  A s  a  
r e s u l t  o f  c o a s t a l  s t o r m s ,  r i s i n g  s e a  l e v e l ,  a n d  h i g h  
r a i n f a l l  a n d  o t h e r  n a t u r a l  e v e n t s  ( i n c l u d i n g  s e i s m i c  
u p l i f t ) ,  w a t e r f r o n t  p r o p e r t y  i s  c o n t i n u a l l y  s u b j e c t e d  
t o  u n p r e d i c t a b l e  e r o s i o n  a n d  a c c r e t i o n  c y c l e s ,  i n l e t  
m i g r a t i o n s ,  a n d  o t h e r  p h y s i c a l  c h a n g e s .  A t  t h e  s a m e  
t i m e ,  t h e  c o a s t  o f  S o u t h  C a r o l i n a  r e p r e s e n t s  a n  a r e a  o f  
p r i m a r y  e c o n o m i c ,  s o c i a l  a n d  e n v i r o n m e n t a l  i m p o r t a n c e .  
T h e  S . C .  S e a  G r a n t  C o n s o r t i u m  s e e k s ,  i n  e x a m i n i n g  
c o a s t a l  p r o c e s s  q u e s t i o n s ,  t o  a d d r e s s  t h e  n e e d s  o f  
r e s i d e n t s  w h o  l i v e  a n d  w o r k  a l o n g  t h e  c o a s t  b y  
p r o v i d i n g  i n f o r m a t i o n  o n  t h e  n a t u r a l  p r o c e s s e s  t h a t  
a f f e c t  t h e i r  p r o p e r t y  a n d  l i v e l i h o o d .  
T i d a l  i n l e t s  c o n t r o l  e r o s i o n  a n d  a c c r e t i o n  c y c l e s  a n d  
s a n d  b u d g e t s  a l o n g  a l m o s t  t h e  e n t i r e  s h o r e l i n e  o f  t h e  
S o u t h  C a r o l i n a  B i g h t .  C o m p l e x  o f f s h o r e  b a t h y m e t r y  
a s s o c i a t e d  w i t h  e b b - t i d a l  d e l t a s  c a u s e s  w i d e  v a r i a t i o n s  
i n  w a v e  e n e r g y  a l o n g  t h e  b e a c h  a n d  p r o d u c e s  i r r e g u l a r  
p a t t e r n s  o f  e r o s i o n  a n d  a c c r e t i o n .  A  n e w  f o u r - y e a r  
e f f o r t  ( R / C P - 1 0  K a n a )  w a s  i n i t i a t e d  i n  F a l l  1 9 9 3  t o  
d e v e l o p  a  s e m i - e m p i r i c a l  m e s o s c a l e  m o d e l  t o  s i m u l a t e  
l o n g - t e r m  s h o r e l i n e  c h a n g e s  a r o u n d  t i d a l  i n l e t s  i n  
r e s p o n s e  t o  n a t u r a l  p r o c e s s e s  o r  e n g i n e e r i n g  o p e r a t i o n s  
a n d  p r o j e c t s .  T h e  m o d e l  w i l l  b e  o f  b e n e f i t  t o  
r e g u l a t o r y  a g e n c i e s  c h a r g e d  w i t h  e v a l u a t i n g  t h e  m e r i t s  
a n d  i m p a c t s  o f  i n l e t  p r o j e c t s  ( s u c h  a s  d r e d g i n g ,  
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rechannelization, etc.) or establishing setback lines 
for oceanfront development. 
Ocean Processes Subprogram 
The South Atlantic Bight (SAB) forms a distinct 
hydrographic and zoogeographic region of the Atlantic 
Ocean off the coast of the southeastern United States, 
and borders the Mid Atlantic Bight to the north and 
tropical waters to the south, lying between Cape 
Hatteras, North Carolina and Cape Fear, Florida. The 
offshore boundary of the SAB has not been well-defined, 
but is often referred to as the western wall of the 
Gulf Stream or the shelf break which occurs at 
approximately the 75-meter isobath. The continental 
shelf throughout the SAB ranges from approximately 50 
km in width at Cape Hatteras to approximately 120 km 
wide at Savannah, Georgia. 
Three distinct cross-shelf zones have been identified 
in the SAB: the inner shelf zone (0-20 meter depth), 
the mid shelf zone (21-40 meter depth), and the outer 
shelf zone (41-75 meter depth). The inner shelf zone 
is characterized by turbid waters resulting from 
riverine input and has been labeled the Coastal 
Boundary Zone (CBZ). The mid shelf zone is less 
responsive to local wind forcing (2 to 14 days), and 
undergoes seasonal changes in stratification. 
Conditions in the outer shelf zone are predominantly 
controlled by interactions with the Gulf Stream frontal 
zone. Northward propagating meanders and cyclonic 
frontal eddies affect the outer shelf zone on a time 
scale of 2 to 14 days, while changes in the mean 
position of the Gulf Stream axis affect this zone on a 
seasonal scale. 
It has been demonstrated that the SAB functions as a 
distinctive zoogeographic region of warm-temperate 
waters and fauna. Cape Hatteras functions as an 
important barrier to vertebrate and invertebrate fauna 
and represents the northern boundary of warm-temperate 
waters on the Atlantic coast of the United States, 
while Cape Canaveral represents the southern extension 
of the warm-temperate region where it converges with 
tropical waters. Numerous studies have characterized 
the finfish and benthic invertebrate communities within 
the SAB, and demonstrated that while distinct faunal 
assemblages are found within the SAB, some exchange of 
fauna occurs around Cape Hatteras and Cape Canaveral 
under certain conditions. 
Fisheries management is one of the more complex issues 
within the SAB, due to the intricate relationships 
which exist between the geological, physical, chemical 
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a n d  b i o l o g i c a l  s y s t e m s  i n  t h e  r e g i o n .  F i s h e r i e s  
r n a  n a g  e  m e n  t  i n v o l v e s  t h e  e n t i r e  r a n g e  o f  b o u n d a r i e s  i n  
t h e  S A B  f r o m  t h e  f r e s h w a t e r - e s t u a r i n e  i n t e r f a c e  t o  t h e  
G u l f  S t r e a m - s h e l f  w a t e r  i n t e r f a c e  i n  t h e  o f f s h o r e  
e n v i r o n m e n t .  A  p r i m a r y  f a c t o r  i n  t h i s  c o m p l e x i t y  i s  
t h a t  a l m o s t  a l l  f i n f i s h  a n d  s h e l l f i s h  e x h i b i t  o n e  o r  
m o r e  p l a n k t o n i c  s t a g e s  d u r i n g  t h e i r  l i f e  c y c l e s .  I n  
a d d i t i o n ,  m a n y  o f  t h e  p r i m a r y  f o o d  s o u r c e s  o f  t h e s e  
o r g a n i s m s  a r e  p l a n k t o n i c ,  o r  d e p e n d  u p o n  p l a n k t o n i c  
s t a g e s  d u r i n g  t h e i r  l i f e  c y c l e s .  P l a n k t o n i c  o r g a n i s m s  
a r e  e x t r e m e l y  s u s c e p t i b l e  t o  t h e i r  i m m e d i a t e  
e n v i r o n m e n t ,  r e l y i n g  o n  p h y s i c a l  c u r r e n t s  t o  t r a n s p o r t  
t h e m ,  a s  w e l l  a s  t o  t r a n s p o r t  f o o d  a n d  p r e d a t o r s  t o  o r  
f r o m  t h e m .  
P h y s i c a l ,  c h e m i c a l  a n d  g e o l o g i c a l  p r o c e s s e s  p l a y  
i m p o r t a n t  r o l e s  i n  t h e  p o p u l a t i o n  d y n a m i c s  o f  f i n f i s h  
a n d  s h e l l f i s h  i n  t h e  S A B .  T h e  i n t e r a c t i o n s  o f  
o r g a n i s m s  w i t h  t h e  v a r i o u s  b o u n d a r i e s  f o u n d  t h r o u g h o u t  
t h e  S A B  a r e  e q u a l l y  i m p o r t a n t  t o  f i s h e r i e s  m a n a g e m e n t .  
U p w e l l i n g  c a u s e d  t h r o u g h  t h e  i n t e r a c t i o n s  o f  t h e  G u l f  
S t r e a m  w i t h  s h e l f  w a t e r s  a n d  t o p o g r a p h i c  f e a t u r e s  s u c h  
a s  t h e  C h a r l e s t o n  B u m p  p r o v i d e s  e n h a n c e d  p r i m a r y  a n d  
s e c o n d a r y  p r o d u c t i v i t y  i n  t h e  v i c i n i t y  o f  t h e  s h e l f  
b r e a k .  S h a l l o w  f r o n t s  o n  t h e  c o n t i n e n t a l  s h e l f  m a y  
f u n c t i o n  a s  r e g i o n s  o f  a g g r e g a t i o n  f o r  s e c o n d a r y  a n d  
t e r t i a r y  c o n s u m e r s  d u e  t o  c o n c e n t r a t e d  f o o d  s o u r c e s  i n  
t h e  S A B .  T h e  c o a s t a l  b o u n d a r y  l a y e r  a n d  r i v e r  p l u m e s  
m a y  f u n c t i o n  a s  b o t h  a r e a s  o f  e n h a n c e d  p r o d u c t i v i t y  a s  
w e l l  a s  b a r r i e r s  t o  t r a n s p o r t a t i o n  i n t o  a n d  o u t  o f  
e s t u a r i n e  e n v i r o n m e n t s  d u e  t o  p h y s i c a l  a n d  
o s m o r e g u l a t o r y  p r o c e s s e s .  E s t u a r i n e  f r o n t s  s e r v e  a s  
t e m p o r a r y ,  b u t  r e c u r r i n g ,  s i t e s  o f  a g g r e g a t i o n  o f  
p r i m a r y  a n d  s e c o n d a r y  p r o d u c e r s ,  a n d  m a y  p l a y  i m p o r t a n t  
r o l e s  i n  t h e  t r o p h o d y n a m i c s  o f  e s t u a r i n e  o r g a n i s m s .  
C o a s t a l  b o u n d a r i e s  a r e  i m p o r t a n t  f a c t o r s  w h i c h  n e e d  t o  
b e  e x a m i n e d  a n d  i n c o r p o r a t e d  i n t o  m o d e l s  u s e d  f o r  t h e  
d e v e l o p m e n t  o f  f i s h e r i e s  m a n a g e m e n t  s t r a t e g i e s  w i t h i n  
t h e  S A B .  
S u c c e s s f u l  r e c r u i t m e n t  o f  l a r v a e  i s  c r i t i c a l  t o  
r n a  i  n  t  a  i n  f  i  s h e  r  i  e  s  s  t o  c  k  s  ,  b u t  k n o w  1  e d g e  o f  a n n  u  a  1  a n d  
s p a t i a l  v a r i a b i l i t y  i n  p o p u l a t i o n s  i s  l i m i t e d  d u e  t o  
l a c k  o f  d a t a  o n  t h e  i n f l u e n c e  o f  p h y s i c a l  a n d  
b i o l o g i c a l  f a c t o r s  o n  r e c r u i t m e n t .  T h e  o v e r a l l  g o a l  o f  
a  f o u r - y e a r  p r o j e c t  ( R / C 0 - 1  B a r a n s  a n d  E .  W e n n e r )  
i n i t i a t e d  l a s t  y e a r  i s  t o  d e t e r m i n e  h o w  s p a t i a l  a n d  
t e m p o r a l  d i s t r i b u t i o n s  o f  d e c a p o d  l a r v a e  e n t r a i n e d  
t h r o u g h  a n  i n l e t  a r e  r e l a t e d  t o  p e r i o d i c  a n d  s t o c h a s t i c  
e v e n t s .  T h e  i n v e s t i g a t o r s  p l a n  t o  t e s t  t h e  h y p o t h e s e s  
t h a t  ( l )  i n g r e s s  o f  p o s t l a r v a e  a t  t h e  i n l e t  i s  e p i s o d i c  
a n d  e n h a n c e d  b y  d o w n w e l l i n g  f a v o r a b l e  w i n d s  a n d  s p r i n g  
t i d e s  a n d  ( 2 )  h i g h e s t  l a r v a l  a b u n d a n c e  i n  s h e l f  w a t e r s  
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surrounding the estuarine entrance occurs during 
downwelling favorable winds. This work is tied 
directly to a companion Sea Grant proposal submitted to 
the University of Georgia Sea Grant College Program by 
Drs. Jack Blanton and Peter Verity of Skidaway 
Institute of Oceanography. Together, the research will 
increase our understanding of the dynamics, transport 
and coupling between the estuary and the coastal zone 
outside the inlet, which should lead to the 
determination of the potential impact these factors 
have on postlarval survival. 
Watershed Dynamics 
Continued interest in the marine and coastal 
environment is based primarily on its natural resource 
potential and economic value. Exploitation of the 
various resources available along the coast has led to 
increasing demand and competition for the right and 
access to those resources. Coupled with increased 
utilization e.g., industrial development, 
agriculture, shipping, fishing, and recreation 
impacts on the marine environment, in one form or 
another, are inevitable. Encouraging harmony and 
fostering consensus among all users of the coast and 
the marine environment must be among the goals of 
managers responsible for ensuring the wise use and 
controlled development of the state's natural 
resources. 
The South Carolina Sea Grant Consortium is committed to 
providing information and data to natural resource 
agencies and users for use towards minimizing and 
mitigating environmental effects resulting from these 
increasing pressures. One major area of concern has 
been identified by the Consortium the study of 
estuarine systems which for the last decade have 
formed the basis for Consortium research in this 
program area. 
Estuarine Subprogram 
Estuaries of the United States are considered one of 
the most productive ecosystems in the world: 
significant economic development depends on the 
maintenance of high quality estuarine systems. Many 
commercially- and recreationally-important fisheries 
species spend at least a portion of their life cycle in 
estuarine environments. Estuaries serve as buffer 
zones between freshwater riverine systems and the 
coastal ocean. They receive and process large inputs 
of freshwater, sediments, nutrients, and other 
materials that drain from terrestrial-based watersheds. 
However, the physical, chemical, and biological 
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p r o c e s s e s  t h a t  c o n t r o l  t h e s e  f u n c t i o n s  a r e  f a r  f r o m  
b e i n g  a d e q u a t e l y  u n d e r s t o o d .  
I n  a  s e r i e s  o f  p l a n n i n g  m e e t i n g s  h e l d  o v e r  t h e  l a s t  
f i v e  y e a r s ,  e s t u a r i n e  s c i e n t i s t s  a n d  m a n a g e r s  h a v e  
i d e n t i f i e d  f i v e  b a s i c  c a t e g o r i e s  o f  r e s e a r c h  s t r a t e g i e s  
a n d  m a n a g e m e n t  o p t i o n s  f o r  u . s .  e s t u a r i e s :  w a t e r  
i n f l o w s ,  s e d i m e n t  i n f l o w s ,  n u t r i e n t s  a n d  o t h e r  
c h e m i c a l s ,  t h e  c o u p l i n g  o f  p r i m a r y  a n d  s e c o n d a r y  
p r o d u c t i v i t y ,  a n d  f i s h e r i e s  h a b i t a t .  T h e s e  a r e a s  h a v e  
b e e n  r e e m p h a s i z e d  i n  N O A A ' s  E s t u a r i n e  a n d  C o a s t a l  O c e a n  
S c i e n c e  F r a m e w o r k .  
T h e  p r i m a r y  f o c u s  o f  t h e  C o n s o r t i u m ' s  E s t u a r i n e  
S u b p r o g r a m  h a s  b e e n  t h e  C h a r l e s t o n  H a r b o r  E s t u a r y .  
C h a r l e s t o n  H a r b o r ,  f o r m e d  b y  t h e  c o n f l u e n c e  o f  t h e  
A s h l e y  a n d  C o o p e r  R i v e r s ,  i s  p a r t  o f  t h e  s e c o n d  l a r g e s t  
w a t e r s h e d  o n  t h e  E a s t  C o a s t  ( S a n t e e - C o o p e r  W a t e r s h e d  =  
1 6 , 8 0 0  s q u a r e  m i l e s ) .  T h e  H a r b o r  i s  t h e  s i t e  o f  m a j o r  
m i l i t a r y ,  p o r t ,  i n d u s t r i a l ,  c o m m e r c i a l ,  r e s o r t ,  a n d  
r e s i d e n t i a l  a c t i v i t i e s .  I t  h a s  a l s o  b e e n  i n f l u e n c e d  b y  
t w o  m a j o r  e n g i n e e r i n g  p r o j e c t s :  d i v e r s i o n  o f  8 0  
p e r c e n t  o f  t h e  f r e s h w a t e r  f l o w  o u t  o f  t h e  s y s t e m  a n d  
i n t o  t h e  S a n t e e  R i v e r  i n  1 9 4 2 ;  a n d  r e d i v e r s i o n  o f  8 0  
p e r c e n t  o f  t h e s e  w a t e r s  b a c k  i n t o  t h e  s y s t e m  i n  1 9 8 5 .  
A s  a  r e s u l t ,  C h a r l e s t o n  H a r b o r  E s t u a r y  p r e s e n t s  a  
u n i q u e  o p p o r t u n i t y  f o r  t h e  e x a m i n a t i o n  o f  a  h i g h l y -
d y n a m i c  a n d  h e a v i l y - i m p a c t e d  s y s t e m .  
T h e  s c o p e  o f  t h e  E s t u a r i n e  S u b p r o g r a m  h a s  f o c u s e d  o n  
e l u c i d a t i n g  t h e  p h y s i c a l  a n d  b i o l o g i c a l  n a t u r e  o f  
e s t u a r i e s .  C o n s o r t i u m  e f f o r t s  h a v e  b e e n  s t r e n g t h e n e d  
t h r o u g h  c o l l a b o r a t i o n  w i t h  t h e  N O S  O f f i c e  o f  
O c e a n o g r a p h y  a n d  M a r i n e  A s s e s s m e n t ,  w h i c h  h a s  c o l l e c t e d  
d a t a  o n  c u r r e n t  a n d  t i d e  f l u c t u a t i o n s  t h r o u g h  t h e  
d e p l o y m e n t  o f  R A D S  t e c h n o l o g y  i n  t h e  H a r b o r .  T h e  N O A A  
N a t i o n a l  O c e a n  P o l l u t i o n  P r o g r a m  O f f i c e  s u p p o r t e d  a  
C o n s o r t i u m  e f f o r t  t o  c h a r a c t e r i z e  t h e  p h y s i c a l ,  
c h e m i c a l  a n d  b i o l o g i c a l  c o n d i t i o n s  a n d  t r e n d s  i n  
C h a r l e s t o n  H a r b o r  ( a s  w e l l  a s  W i n y a h  B a y  a n d  N o r t h  
I n l e t )  f o r  t h e  p e r i o d  1 9 7 0  t o  1 9 8 5 ,  w h i l e  a d d i t i o n a l  
m o n i e s  p r o v i d e d  t h r o u g h  t h e  N O A A  O f f i c e  o f  O c e a n  a n d  
C o a s t a l  R e s o u r c e s  M a n a g e m e n t  s u p p o r t e d  s e v e r a l  e f f o r t s  
t o  c h a r a c t e r i z e  t h e  b i o l o g i c a l ,  p h y s i c a l  a n d  c h e m i c a l  
a t t r i b u t e s  o f  t h e  e s t u a r y  f r o m  1 9 8 5  ( a f t e r  r e d i v e r s i o n )  
t o  d a t e .  I n  1 9 9 1 ,  a  N O A A  S p e c i a l  A r e a  M a n a g e m e n t  
P l a n n i n g  p r o g r a m  f o r  C h a r l e s t o n  H a r b o r  w a s  i n i t i a t e d .  
P r e v i o u s  S e a  G r a n t  s t u d i e s  c o n c e n t r a t e d  o n  t h e  
u t i l i z a t i o n  a n d  d i e t  o f  e s t u a r i n e  h a b i t a t  b y  p e n a e i d  
s h r i m p ,  a n d  t h e  i n f l u e n c e s  o f  p h y s i c a l  p r o c e s s e s ,  s u c h  
a s  c i r c u l a t i o n  a n d  d i s p e r s i o n ,  o n  b i o l o g i c a l  p r o c e s s e s .  
I n  r e c e n t  y e a r s ,  t h e  C o n s o r t i u m  a u g m e n t e d  i t s  e f f o r t s  
b y  a d d i n g  t w o  c o m p o n e n t s  t o  f u r t h e r  c h a r a c t e r i z e  t h e  
- 1 7 -
Charleston Harbor estuarine system. These 
the investigations focus on nutrient dynamics and 
response of wetlands to changes in freshwater flow. 
The rapid and continued commercial and residential 
development around the Charleston Harbor Estuary will 
undoubtedly affect water quality. Human activities 
and natural processes influence the distribution and 
dispersion of nutrient elements. The rediversion of 
the Cooper River with its increased freshwater flow 
will also modify nutrient inputs. However, little 
basic information exists on the nutrient dynamics of 
the estuary, making it difficult for managers to 
predict the potential water quality changes associated 
with increased anthropogenic inputs. The final year of 
an ongoing project (R/KM-6 McKellar & Blood) involves 
completion of a dataset for use in the development of 
an ecological-water quality model for the Cooper River 
portion of the estuary, with special emphasis on 
nutrient and carbon dynamics, sub-basin runoff and 
wetland exchanges. Objectives for the final year (92-
94) are to (1) quantify the functional roles of an 
urbanized and a non-urbanized watershed in affecting 
estuarine water quality (oxygen, organic carbon and 
nutrients) (2) quantify the functional roles of tidal 
wetland habitats in modifying estuarine distributions 
of water quality parameters and (3) facilitate the use 
of the data in the future development of estuarine 
water quality models which account for the effects of 
landuse, nonpoint runoff and wetland exchanges. These 
efforts will lead also to the integration of resultant 
information with existing hydrologic, water quality and 
estuarine ecology models being developed with the 
support of the Charleston Harbor Special Area 
Management Plan in collaboration with the Water 
Resources Division of the u.s. Geological Survey. 
The Cooper River rediversion has resulted i~ a 
reduction in freshwater discharge from 423 to 130 m /s. 
As a result of reduced freshwater runoff, the 
isohalines in the Cooper River portion of the estuary 
have significantly shifted upstream, resulting in a 
shift in the boundary between fresh and salt water 
intertidal wetlands. The last year of a two-year study 
(R/KR-8 Morris), which builds upon an ongoing Sea Grant 
study (R/ER-7), seeks to examine the effects of the 
changing salinity regime upon intertidal macrophyte 
wetland communities. In particular, the investigator 
is (1) measuring the rate of nitrogen metabolism in 
marsh sediments, (2) measuring the productivity of the 
marsh grass Spartina alterniflora and plant species 
distributions in intertidal marshes, (3) determining 
the temporal and spatial variations in the distribution 
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o f  c h l o r i d e  a n d  s u l f i d e  i n  i n t e r t i d a l  s e d i m e n t s  a n d  ( 4 )  
m e a s u r i n g  D M S P  a c c u m u l a t i o n  i n  s .  a l t e r n i f l o r a  a n d  
o t h e r  m a r s h  m a c r o p h y t e s .  T h i s  p r o j e c t  w i l l  o f f e r  a  
m e a n s  o f  p r e d i c t i n g  h o w  m a c r o p h y t e  c o m m u n i t i e s  w i l l  
c h a n g e  i n  r e s p o n s e  t o  i n c r e a s e d  s a l t  w a t e r  i n t r u s i o n ,  
a n d  h o w  t h e i r  p r o d u c t i v i t y  w i l l  b e  a f f e c t e d  d u r i n g  t h e  
t r a n s i t i o n .  I t  w i l l  a l s o  p r o v i d e  p r e l i m i n a r y  
i n f o r m a t i o n  n e c e s s a r y  t o  p r e d i c t  l o n g e r  t e r m  e f f e c t s  o f  
s e a  l e v e l  r i s e .  
E m e r g i n g  T e c h n o l o g i e s  
I n  a n  i n c r e a s i n g l y  c o m p e t i t i v e  e c o n o m y ,  i n d u s t r y  s p e n d s  
b i l l i o n s  o f  d o l l a r s  e a c h  y e a r  o n  t h e  r e s e a r c h  a n d  
d e v e l o p m e n t  o f  n e w  a n d  b e t t e r  p r o d u c t s .  R e c e n t l y ,  
a t t e n t i o n  h a s  b e e n  f o c u s e d  o n  t h e  e x p l o r a t i o n  o f  m a r i n e  
s o u r c e s  f o r  t h e s e  p r o d u c t s .  S u c h  e x p l o r a t i o n s  h a v e  
b e e n  e n h a n c e d  b y  t h e  c r e a t i o n  o f  a  f i e l d  o f  s c i e n t i f i c  
a c t i v i t y  c a l l e d  b i o t e c h n o l o g y .  A r i s i n g  o u t  o f  n e w  
d e v e l o p m e n t s  i n  m o l e c u l a r  b i o l o g y  a n d  b i o c h e m i c a l  
e n g i n e e r i n g ,  a d v a n c e s  i n  b i o t e c h n o l o g y  h a v e  a l l o w e d  
s c i e n t i s t s  a n d  r e s e a r c h e r s  t o  s t u d y  b i o l o g i c a l  
p h e n o m e n a  a s  t h e y  a p p l y  t o  t h e  m a n u f a c t u r i n g  a n d  
s e r v i c e  i n d u s t r i e s .  B i o t e c h n o l o g y  r e s e a r c h  w i t h i n  t h e  
m a r i n e  e n v i r o n m e n t  h a s  f o c u s e d  o n  t h e  e f f e c t  o f  
t e c h n o  1  o  g  i  c  a  1  p r o c e s s e s  u p o n  m a r i n e  o r g a n i s m s  a n d  t h e  
e f f e c t  o f  t h e s e  o r g a n i s m s  a n d  t h e i r  m e t a b o l i t e s  u p o n  
m a r i n e  t e c h n o l o g i e s .  A l r e a d y ,  m a r i n e  b i o t e c h n o l o g y  
r e s e a r c h  h a s  m a d e  s i g n i f i c a n t  c o n t r i b u t i o n s  t o  t h e  
e n e r g y ,  f o o d ,  p h a r m a c e u t i c a l ,  b i o m a t e r i a l  a n d  p o l l u t i o n  
c o n t r o l  i n d u s t r i e s .  
T h i s  y e a r ,  t h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  
c o n t i n u e d  a n d  e x p a n d e d  r e s e a r c h  e f f o r t s  t o  d e v e l o p  
m o l e c u l a r  b i o l o g y  a n d  b i o c h e m i c a l  m e t h o d s ,  a n d  t o  
i d e  n  t  i f  y  a n d  c h a r a c t e r  i  z  e  s u b s t a n c e s  f r o m  t h e  m a r i n e  
e n v i r o n m e n t  f o r  u s e  i n  b i o t e c h n o l o g i c a l  a p p l i c a t i o n s .  
T h e  c a p a c i t y  t o  u s e  a d v a n c e d  g e n e t i c s  t e c h n i q u e s  i n  t h e  
s t u d y  a n d  m a n i p u l a t i o n  o f  M e r c e n a r i a  a n d  o t h e r  
a q u a c u l t u r e  b i v a l v e s  i s  s e v e r e l y  l i m i t e d  b y  t h e  
a v a i l a b i l i t y  o f  g e n e t i c  m a r k e r s ,  w h i c h  c o m p r i s e  t h e  
f u n d a m e n t a l  g e n e t i c  t o o l s  f o r  m a p p i n g  f o r  s e l e c t i v e  
s t o c k  e n h a n c e m e n t .  A  c o n t i n u i n g  e f f o r t  ( R / A - 2 3  H i l b i s h  
&  S h o w m a n )  t h a t  b u i l d s  u p o n  p r e v i o u s l y  s u p p o r t e d  S e a  
G r a n t  ( R / A - 2 2 )  a n d  N S F  w o r k  w i l l  p r o v i d e  m o l e c u l a r  
g e n e t i c  r n a  r  k  e  r  s  (  R  F  L  P  s  )  ,  t h a t  a r e  e s s e n  t  i  a  1 1  y  i n f i n i t e  
i n  n u m b e r  f o r  a l l  t y p e s  o f  g e n e t i c  m a p p i n g .  T h e  
i n v e s t i g a t o r s  h a v e  c o m p l e t e d  t h e  c o n s t r u c t i o n  o f  e D N A  
a n d  g e n o m e  l i b r a r i e s  f o r  c l a m s ,  o y s t e r s  a n d  m u s s e l s  f o r  
u s e  a s  m o l e c u l a r  p r o b e s ,  a n d  h a v e  d e v e l o p e d  m e t h o d s  f o r  
r a p i d  i s o l a t i o n  o f  D N A  a n d  f i n e - t u n e d  m o l e c u l a r  
t e c h n i q u e s  f o r  a p p l i c a t i o n  t o  b i v a l v e  s p e c i e s .  Y e a r s  
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two and thcee of the project will involve the 
characterization of linkage relationships among RFLPs 
and construct genetic maps and testing the hypotheses 
that significant differentiation has occurred among 
natucal populations of the target bivalves at the 
molecular level and that molecular probes constructed 
for Mercenaria will cross-hybcidize to other bivalve 
species • Res u 1 t s of this project w i 11 , in the 1 on g 
run, provide the genetic tools foe advanced genetic 
methods of selective breeding and a unique moleculac 
genetic resource for cesearch scientists. 
Each year hundreds of thousands of tons of a class of 
nondegradable polymers used in industrial water 
tceatment and detergents and as super-absocbents in 
sanitary and health care products are released into the 
environment. The overall goal of a four-year effort 
(R/HX-6 Wheeler) is to identify non-toxic and 
biodegradable alternatives to the millions of pounds of 
environmentally and physiologically less acceptable 
chemicals currently used in these applications. 
Ociginally proposed in the Consortium's FY90-92 Program 
Proposal and highly rated, this project received 
development fund support during that time to begin 
work. Overall objectives of the proposal are to (1) 
continue to detecmine the stcucture of the soluble 
mineralization inhibitors isolated from oyster shell 
and study similar insoluble absorbent proteins from the 
same source, (2) continue development of synthetic 
peptide inhibitors for use in various water treatment 
applications and initiate development of peptide super-
absorbents, (3) characterize peptide-crystal 
interactions in order to develop efficient water 
treatment polymers and (4) stimulate additional 
industrial intecest in biodegradable peptides. The 
goal of the research is the development of alternate 
polymer technologies based on biodegradable 
polypeptides. 
Tumor induction and death are typically used as study 
endpoints in most environmental toxicology assays. A 
broadly useful immunotoxicology assay which can measure 
the biological effects of hazardous compounds well 
before end-stage pathology would provide a realistic 
alternative. A continuing, three-year project (R/EM-7 
Burnett) has been initiated to characterize the 
cellular basis of the immune response in a marine 
teleost, using the red drum as the model organism. 
Specifically, the investigatoc is (1) developing 
methods to isolate functional lymphocyte sunsets, (2) 
defining the cellular requirements for an in vitro 
immune response, (3) establishing the mechanism by 
which antigen is recognized, processed and presented to 
the immune system and (4) characterizing the cellular 
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i m m u n e  s y s t e m  o f  g u t - a s s o c i a t e d  l y m p h o c y t e s .  T h e  
r e s e a r c h  w i l l  p r o v i d e  c r i t i c a l  b a s e l i n e  i n f o r m a t i o n  
r e g a r d i n g  t h e  c e l l u l a r  b a s i s  o f  t h e  i m m u n e  r e s p o n s e  i n  
r e d  d r u m  i n  o r d e r  t o  e v a l u a t e  w h e t h e r  i t  m i g h t  s e r v e  a s  
a  s e n t i n e l  o r g a n i s m  f o r  l a b o r a t o r y  a n d  e n v i r o n m e n t a l  
i m m u n o t o x i c o l o g y  a s s a y s .  
S u s t a i n a b l e  E c o n o m i c  D e v e l o p m e n t  
C o a s t a l  r e s o u r c e  m a n a g e m e n t  a n d  e c o n o m i c  d e v e l o p m e n t  
i s s u e s  i n  S o u t h  C a r o l i n a  c o n t i n u e  t o  o v e r w h e l m  c o a s t a l  
z o n e  p l a n n e r s ,  r e s o u r c e  r n a  n a g e  r s ,  d e  v e  l o p e  r s  a n d  t h o s e  
i n v o l v e d  i n  c o m m e r c e ,  i n d u s t r y ,  r e c r e a t i o n  a n d  t o u r i s m .  
T h e  S t a t e  h a s  a n  a p p r o v e d  S e c t i o n  3 0 6  C o a s t a l  Z o n e  
M a n a g e m e n t  P r o g r a m  a d m i n i s t e r e d  b y  t h e  S o u t h  C a r o l i n a  
C o a s t a l  C o u n c i l  t o  e n c o u r a g e  t h e  p r e s e r v a t i o n  a n d  w i s e  
d e v e l o p m e n t  o f  c o a s t a l  a n d  m a r i n e  r e s o u r c e s ,  w h i l e  
p r o v i d i n g  f o r  o r d e r l y  e c o n o m i c  d e v e l o p m e n t .  W h i l e  
c e r t a i n  f o r m s  o f  d e v e l o p m e n t  t e n d  t o  c o n f l i c t  w i t h  
f e d e r a l  a n d  s t a t e  r e s o u r c e  p r o t e c t i o n  p r o g r a m s ,  
" s u s t a i n a b l e "  e c o n o m i c  d e v e l o p m e n t ,  w h i c h  t r e a t s  
n a t u r a l  r e s o u r c e s  a s  a n  i n t e g r a l  c o m p o n e n t  o f  
d e v e l o p m e n t  p l a n s ,  i s  b e i n g  e n c o u r a g e d .  T h i s  a p p r o a c h  
a l s o  p r o v i d e s  f o r  o p p o r t u n i t i e s  i n  r u r a l  a r e a s ,  w h e r e  
n a t u r a l  r e s o u r c e s  m a y  b e  t h e  o n l y  a v a i l a b l e  " r a w  
m a t e r i a l . "  T h e  C o n s o r t i u m ' s  r o l e  i s  t o  d e v e l o p  a n d  
e x t e n d  t h e  i n f o r m a t i o n  a n d  d a t a  t o  s u p p o r t  d e c i s i o n -
m a k i n g  p r o c e s s e s  a t  t h e  s t a t e  a n d  l o c a l  l e v e l .  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  p l a n s  t o  
c o n t i n u e  e x a m i n i n g  c o a s t a l  m a n a g e m e n t  i s s u e s  a n d  
e x p l o r i n g  a p p r o p r i a t e  e c o n o m i c  d e v e l o p m e n t  
o p p o r t u n i t i e s  i n  c o o p e r a t i o n  w i t h  s t a t e  a n d  l o c a l  
m a n a g e m e n t  a g e n c i e s  a n d  c o a s t a l  r e s o u r c e  u s e r s .  
R e s e a r c h ,  e d u c a t i o n  a n d  e x t e n s i o n  p r o j e c t s  d e a l i n g  w i t h  
p r o d u c t i o n  a n d  r e s o u r c e  e c o n o m i c s ,  p o l i c y ,  l a w ,  
r e g u l a t i o n ,  p r e s e r v a t i o n  a n d  d e v e l o p m e n t  o f  c o a s t a l  
r e s o u r c e s  w i l l  p r o v i d e  t h e  b a s i s  f o r  t h e  g e n e r a t i o n  o f  
f u t u r e  C o n s o r t i u m  e f f o r t s .  N e e d s  o f  t h e  s t a t e  a n d  
r e g i o n  w i l l  t h u s  b e  s e r v e d  s i m u l t a n e o u s l y  i n  t e r m s  o f  
d e c i s i o n - m a k i n g ,  p l a n n i n g  a n d  a s s e s s m e n t  r e l a t e d  t o  
c o a s t a l  d e v e l o p m e n t .  
H y b r i d  S t r i p e d  B a s s  S u b p r o g r a m  
T h e  d e v e l o p m e n t  o f  a q u a c u l t u r e  h a s  e v o l v e d  s l o w l y  i n  
t h e  U n i t e d  S t a t e s  a s  c o m p a r e d  t o  o t h e r  c o u n t r i e s  o f  t h e  
w o r l d ,  w h e r e  a q u a c u l t u r e  p l a y s  a  s i g n i f i c a n t  r o l e  i n  
t h e i r  e c o n o m i e s .  W i t h  g r o w i n g  u . s .  c o n s u m e r  d e s i r e  
f o r  s e a f o o d  e x c e e d i n g  d o m e s t i c  s u p p l y ,  t h e  c o n c e p t  o f  
a q u a c u l t u r e  h a s  b e e n  g a i n i n g  n a t i o n a l  a t t e n t i o n .  T h i s  
i s  t r u e  f o r  S o u t h  C a r o l i n a  w h e r e  a  v a r i e t y  o f  s p e c i e s ,  
i n c l u d i n g  h a r d  c l a m s ,  m a r i n e  s h r i m p ,  c r a w f i s h ,  b a i t f i s h  
( m i n n o w s ) ,  c a t f i s h ,  a n d  h y b r i d  s t r i p e d  b a s s ,  a r e  
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currently being cultured or examined because of their 
desirability for aquaculture. The potential for future 
aquaculture development is greatly enhanced due to the 
suitability of the climate, physiography, and other 
features of the state and region. 
The South Carolina Sea Grant Consortium has played a 
pivotal role in developing the State strategy for 
aquaculture development. Consortium staff coordinated 
a series of planning meetings and, with the endorsement 
of the Joint Legislative Subcommittee on Aquaculture, 
prepared and produced the "Strategic Plan for 
Aquaculture Development in South Carolina" in January 
1989. The Subcommittee has asked the Consortium to 
oversee the implementation of the Plan's 41 
recommendations; an effort that will continue for the 
next several years. 
The South Carolina Sea Grant Consortium continues to 
a ggressively support aquaculture research and extension 
a ctivities. These efforts directly benefit from the 
James M. Waddell, Jr. Mariculture Research and 
Development Center at Victoria Bluff, South Carolina. 
The Center, which represents a significant commitment 
by the sta t e to aquaculture, houses state-of-the-art 
fac i lities a nd equipment available to faculty and staff 
conducting aquaculture research and extension 
act ivi t i es. The Consortium works closely with the 
Cent er to i mpr o ve opportunities for th e pr i vate sector 
in t h e ir a q u aculture pursuits. 
Th e aq u acult ure of fi nf i sh h as shown grea t promise i n 
So u th Carolina, and h as been the sou r ce o f i nnovative 
co o peration between th e pu blic a nd p ri va te sectors. 
Indeed, techniques develo ped a nd infor mation de r i v ed 
from South Carolina Sea Grant - sup p or t ed hy br i d striped 
bass research are now b ei n g used by c u l t u r ists in 
Maryland, North Carolina, Ge orgia and other st at es 
where hybrid bass cult u re is p e r mi tt e d. Alth o ugh these 
states have been involved with t he gro w th of this 
indus t r y for many yea r s , i t has on 1 y been s inc e l 9 8 8 
that it has been legal to commercially culture h yb rids 
in South Carolina. However, in that shor t time, eight 
private growers have developed hybrid bass operations. 
This is due in large part to the information and 
techniques developed over the last six years through 
Sea Grant. 
The 
bass 
basic metho d ology for culture of hybrid striped 
has been de veloped and demonstrated over that 
Although the methods described for producing 
appear to be satisfactory, there are a number 
in which the culture model can be improved to 
time. 
hybrids 
of areas 
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i n c r e a s e  e f f i c i e n c y  a n d  e c o n o m i c  a t t r a c t i v e n e s s .  T h e  
m a j o r  o b j e c t i v e s  o f  a  c o n t i n u i n g  t w o - y e a r  e f f o r t  ( R / A -
2 4  S m i t h )  a r e  t o  ( 1 )  i d e n t i f y  c u l t u r e  r e q u i r e m e n t s  a n d  
d e m o n s t r a t e  i m p r o v e d  s p a w n i n g  t e c h n i q u e s  f o r  t h e  
p r o d u c t i o n  o f  w h i t e  b a s s  ( M o r o n e  c h r y s o p s )  
" d o m e s t i c a t e d "  b r o o d s t o c k ,  ( 2 )  c o n t i n u e  d e v e l o p m e n t  o f  
c u l t u r e d  S a n t e e  C o o p e r  s t r a i n  s t r i p e d  b a s s  ( M .  
s a x a t i l l i s )  b r o o d s t o c k  a n d  d e m o n s t r a t e  i m p r o v e d  
s p a w n i n g  t e c h n i q u e s ,  ( 3 )  p r o d u c e  a n d  e v a l u a t e  t h e  
p e r f o r m a n c e  o f  h y b r i d  s t r i p e d  b a s s  b a c k c r o s s e s  a n d  ( 4 )  
c o n v e n e  a  w o r k s h o p  t o  s u m m a r i z e  t h e  s t a t u s  a n d  n e e d s  
f o r  a d d i t i o n a l  g e n e t i c  r e s e a r c h  o n  s t r i p e d  b a s s  a n d  i t s  
h y b r i d s .  R e s u l t s  o f  t h i s  r e s e a r c h  w i l l  c o n t r i b u t e  t o  
t h e  e c o n o m i c  g r o w t h  o f  t h e  h y b r i d  s t r i p e d  b a s s  c u l t u r e  
i n d u s t r y  i n  S o u t h  C a r o l i n a  a n d  e l s e w h e r e ,  a n d  w i l l  l e a d  
t o  t h e  e x p a n s i o n  o f  t h e  t o t a l  u . s .  p r o d u c t i o n  o f  
f i n g e r l i n g s  n o w  i n  l i m i t e d  s u p p l y .  
M a r i n e  O u t r e a c h  P r o g r a m  
T h e  M a r i n e  O u t r e a c h  P r o g r a m  r e p r e s e n t s  t h e  S o u t h  
C a r o l i n a  S e a  G r a n t  C o n s o r t i u m ' s  c o m m i t m e n t  t o  p r o v i d e  
i n f o r m a t i o n  t o  i d e n t i f i e d  c o n s t i t u e n t s ,  b o t h  p u b l i c  a n d  
p r i v a t e ,  c o n c e r n i n g  s u s t a i n e d  u s e ,  c o n s e r v a t i o n  a n d  
m a n a g e m e n t  o f  c o a s t a l  a n d  m a r i n e  r e s o u r c e s .  A  w e l l -
i n f o r m e d  c o n s t i t u e n c y  h a s  p r o v e n  t o  b e  e s s e n t i a l  f o r  
w i s e  c o a s t a l  a n d  m a r i n e  r e s o u r c e  m a n a g e m e n t  a n d  
s u s t a i n e d  e c o n o m i c  g r o w t h .  
L i n k i n g  i n f o r m a t i o n  " g e n e r a t o r s "  w i t h  i n f o r m a t i o n  
c o n s u m e r s "  t h r o u g h  o f  S e a  G r a n t ' s  M a r i n e  O u t r e a c h  
P r o g r a m  e n s u r e s  t h e  t i m e l y  d e l i v e r y  o f  r e s e a r c h  
i n f o r m a t i o n  t o  a  v a r i e t y  o f  u s e r  g r o u p s .  T h e s e  
i n t e r a c t i o n s  m a n i f e s t  t h e m s e l v e s  i n  s e v e r a l  w a y s .  
C o n t a c t  w i t h  f o r m a l  e d u c a t i o n  s y s t e m s  i s  f o c u s e d  o n  
p r o v i d i n g  i n f o r m a t i o n  i n v o l v i n g  m a r i n e ,  c o a s t a l  a n d  
n a t u r a l  r e s o u r c e s  t o  c l a s s r o o m  t e a c h e r s  f o r  
i n c o r p o r a t i o n  i n t o  s c h o o l  c u r r i c u l a .  E x t e n s i o n  e f f o r t s  
d i r e c t e d  t o  s p e c i f i c  u s e r  g r o u p s  i n v o l v e  p u b l i c a t i o n s ,  
w o r k s h o p s ,  b o o k l e t s  a n d  d i r e c t  c o n t a c t .  I n f o r m a l  
e d u c a t i o n  a n d  a w a r e n e s s  e f f o r t s  a r e  a l s o  d e v e l o p e d  f o r  
t h e  g e n e r a l  p u b l i c ;  v e h i c l e s  f o r  i n f o r m a t i o n  t r a n s f e r  
i n c l u d e  a  v a r i e t y  o f  p u b l i c a t i o n s ,  s l i d e  s h o w s ,  g r o u p  
p r e s e n t a t i o n s ,  m e d i a  i n t e r a c t i o n  a n d  o t h e r s .  
C o m m u n i c a t i o n s  a n d  I n f o r m a t i o n  S e r v i c e s  
T h e  C o m m u n i c a t i o n  a n d  I n f o r m a t i o n  S e r v i c e s  p r o g r a m  
( P / M - 3  H a n d a l )  o f  t h e  S o u t h  C a r o l i n a  S e a  G r a n t  P r o g r a m  
s u p p o r t s  t h e  a g e n c y ' s  o v e r a l l  m i s s i o n  o f  d e v e l o p i n g  a n d  
i m p l e m e n t i n g  p r o g r a m s  t h a t  e n h a n c e  t h e  c o n s e r v a t i o n ,  
s u s t a i n e d  e c o n o m i c  d e v e l o p m e n t  a n d  m a n a g e m e n t  o f  
c o a s t a l  r e s o u r c e s ,  b y  i d e n t i f y i n g  u s e r s  o f  c o a s t a l  
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resources and providing them with information to 
address problems, enhance opportunities and increase 
awareness of our coastal environment. 
Specific goals of the CIS program are to: 
* raise statewide awareness of the inner-connectedness 
of our state's waterways with the coast; 
* raise public awareness about the value and dynamic 
nature of the coastal ocean, as well as our impact 
upon this resource; 
* provide educational products and services to alert 
coastal constituents to changes in climate and 
hazards along the coast and how they can 
appropriately prepare and respond to them; 
* identify and promote innovative approaches to 
appropriate economic development (specifically in 
the areas of recreation, tourism, and alternative 
business enterprises) that also contribute to 
sustainable use of coastal resources); 
* support through the production and distribution of 
publications, articles and products information 
about emerging technology that will have an impact 
on coastal users and managers; 
* enhance the use of marine and coastal resource 
information in informal and formal educational 
settings; and 
* raise public awareness of the mission, goals and 
benefits of the S.C. Sea Grant Consortium. 
Examples of CIS activities over the 1993-94 fiscal year 
include the following. 
Program Awards: 
The Consortium's quarterly newsletter, Coastal 
Heritage, received local and regional recognition with 
a 1993 ADDY Award from the Charleston Chapter of the 
National Advertising Federation, a 1993 Mohawk 
Environmentalist Award, a 1994 Silver Wing Award from 
the South Carolina Chapter of the Public Relations 
Society of America, and a 1994 ADDY Citation from the 
Charleston Chapter of the National Advertising 
Federation. 
The 1993 Beach Sweep/River Sweep program nearly matched 
its state record for the number of volunteers who turn 
out for the state's largest organized one-day cleanup. 
Some 7,232 volunteers collected more than 79.5 tons of 
debris, much of which was recycled. 
Media Education: 
During 1993-94, CIS: 
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*  d i s t r i b u t e d  2 0  n e w s  r e l e a s e s  s t a t e w i d e  a n d  t h r e e  
p u b l i c  s e r v i c e  a n n o u n c e m e n t s ;  
*  p l a c e d  a n  e s t i m a t e d  1 1 8  n e w s p a p e r  a r t i c l e s ;  
*  a s s i s t e d  W J W J - T V  ( a  B e a u f o r t - b a s e d  p u b l i c  t e l e v i s i o n  
a f f i l i a t e )  i n  p r o d u c i n g  a  3 0 - m i n u t e  d o c u m e n t a r y  o n  
S e a  G r a n t  r e s e a r c h  o n  s a l t  m a r s h  d e g r a d a t i o n ;  a n d  
*  i n  c o o p e r a t i o n  w i t h  S C M E P  a n d  W C S C - T V  ( C h a r l e s t o n ) ,  
b r o a d c a s t e d  m o n t h l y  " M i d d a y "  n e w s  s e g m e n t s  o n  
c o a s t a l  i s s u e s .  
S e l e c t e d  A c c o m p l i s h m e n t s  i n  A g e n c y  T h e m a t i c  A r e a s :  
D u r i n g  1 9 9 3 - 9 4 ,  C I S  s u p p o r t e d  t h e  s i x  t h e m a t i c  a r e a s  
e s t a b l i s h e d  b y  t h e  S . C .  S e a  G r a n t  a s  f o l l o w s :  
W a t e r s h e d  D y n a m i c s :  
*  d e d i c a t e d  t h e  S p r i n g  1 9 9 4  i s s u e  o f  C o a s t a l  
H e r i t a g e  t o  " P r o t e c t i n g  P u b i c  T r u s t  A r e a s  i n  
a  C h a n g i n g  C o a s t a l  E n v i r o n m e n t "  
*  p r o v i d e d  e x t e n s i v e  p l a n n i n g  a n d  c o m m u n i c a t i o n s /  
m e d i a  s u p p o r t  t o  t h e  1 2 t h  B i e n n i a l  
I n t e r n a t i o n a l  E s t u a r i n e  R e s e a r c h  F e d e r a t i o n  
C o n f e r e n c e  ( N o v e m b e r  1 9 9 3 )  
*  p a r t i c i p a t e d  a s  a  m e m b e r  o f  t h e  E a s t  C o o p e r  
N o n p o i n t  S o u r c e  P o l l u t i o n  T a s k  F o r c e  
C o a s t a l  O c e a n s :  
*  p r o v i d e d  p u b l i c a t i o n  s u p p o r t  f o r  c o m p i l a t i o n  a n d  
p r i n t i n g  o f  C O B I A  r e p o r t s  
*  p r o v i d e d  e x t e n s i v e  p l a n n i n g  a n d  c o m m u n i c a t i o n s /  
m e d i a  s u p p o r t  t o  t h e  A n n u a l  C o n f e r e n c e  o f  T h e  
C o a s t a l  S o c i e t y  ( A p r i l  1 9 9 4 )  
C o a s t a l  H a z a r d s :  
*  p r o v i d e d  p l a n n i n g  a n d  p r i n t  p r o d u c t i o n /  
d i s t r i b u t i o n  s u p p o r t  f o r  t h e  T r i - C o u n t y  
D i s a s t e r  R e c o v e r y  P l a n n i n g  W o r k s h o p  
*  d e d i c a t e d  t h e  S u m m e r  1 9 9 3  i s s u e  o f  C o a s t a l  
H e r i t a g e  t o  " C o a s t a l  H a z a r d s :  P r e p a r i n g  f o r  
t h e  B i g  O n e "  
*  d i s t r i b u t e d  a  v a r i e t y  o f  h u r r i c a n e  a n d  t o r n a d o  
c h e c k l i s t s  a t  f e s t i v a l s  a n d  e d u c a t i o n a l  
e x h i b i t s  t h r o u g h o u t  t h e  y e a r .  
S u s t a i n a b l e  E c o n o m i c  D e v e l o p m e n t :  
*  d e d i c a t e d  t h e  F a l l  1 9 9 3  i s s u e  o f  C o a s t a l  
H e r i t a g e  t o  " P r o p e r t y  R i g h t s  v .  P u b l i c  
I n t e r e s t :  W h o  D e c i d e s  t h e  F a t e  o f  t h e  L a n d . "  
*  p a r t i c i p a t e d  · i n  a n d  p r o m o t e d  t h e  c u l t i v a t i o n  o f  
s w e e t g r a s s  o n  M c L e o d  P l a n t a t i o n  o n  J a m e s  
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Island 
* published a 1994 issue of the sweetgrass 
basketmakers newsletter 
* planned, with SCMEP, the first Coastal Nature-
Based Tourism Workshop for entreprenuers in 
Myrtle Beach 
* served on steering committee for the August 1993 
and December 1993 S.C. Shrimp Festivals. 
Responsible for promotional printed materials 
including fliers, table tents and rack cards. 
Also sponsored an educational exhibit and 
provided signage for the festival. 
Emerging Technologies: 
* dedicated the Winter 1993-94 Coastal Heritage to 
"Scientific Ethics: Restoring Public Trust" 
* promoted the conference proceedings of the 
"Introduction and Transfers of Marine Exotic 
Species" 
Marine Education: 
* expanded the Plus-One Boating educational 
campaign targeted toward recreational 
boaters; included two brochures, decals, two 
television public service videos and a radio 
public service announcement 
* produced and distributed 2,000 Plus-One Boating 
decals to recretional boaters 
Marine Education 
The South Carolina Sea Grant Consortium re-introduced 
formal marine/coastal education proposals in its FY92-
94 Sea Grant proposal cycle that focus on exposing and 
educating young and disadvantaged students to their 
cultural and geographic roots and involving teachers in 
the development and implementation of programs and 
curricula. 
One of the problems facing the science profession is 
the lack of minority professionals who enter the field. 
One of the stated reasons for this is the limited 
exposure to the sciences that these individuals receive 
when they are most impressionable at the grade 
school level. A two-year study (E/0-10 Sproatt) 
attempts to increase the number of minority students in 
the science "pipeline" by providing at-risk minority 
youth (1) opportunities to use the tools of science in 
a series of science/ecology summer camps and (2) 
exposure to coastal environments in a non-threatening 
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s e t t i n g  t o  p r o m o t e  a n d  e n c o u r a g e  t h e i r  i n t e r e s t  i n  
s c i e n c e  a n d  c o a s t a l  s t u d i e s .  P r o g r a m s  a r e  h e l d  a t  t h e  
P e n n  C o m m u n i t y  C e n t e r ,  a n d  s o m e  6 0  s t u d e n t s  w i l l  b e  
h o s t e d  d u r i n g  t h e  p r o j e c t .  S t u d e n t  f o l l o w - u p  w i l l  b e  
u n d e r t a k e n  t o  t r a c k  t h e  p r o g r e s s  o f  y o u t h s  a f t e r  t h e i r  
e x p o s u r e  t o  t h e  c a m p  e n v i r o n m e n t .  
T h e  S o u t h  C a r o l i n a  M a r i n e  E x t e n s i o n  P r o g r a m  
T h e  S o u t h  C a r o l i n a  M a r i n e  E x t e n s i o n  P r o g r a m  ( S C M E P )  w a s  
r e o r g a n i z e d  i n  1 9 8 7  t o  m o r e  e f f e c t i v e l y  p r o v i d e  
a d v i s o r y  s e r v i c e s  t o  t h e  c o a s t a l  c o m m u n i t y .  I n  t h e  
r e s t r u c t u r e d  p r o g r a m ,  t h e  S o u t h  C a r o l i n a  S e a  G r a n t  
C o n s o r t i u m  c o n t i n u e s  t h e  c o o p e r a t i v e  a r r a n g e m e n t  w i t h  
t h e  C l e m s o n  U n i v e r s i t y  C o o p e r a t i v e  E x t e n s i o n  S e r v i c e  
( C E S ) .  P r o g r a m  d i r e c t i o n  a n d  o v e r s i g h t  a r e  m a i n t a i n e d  
b y  t h e  C o n s o r t i u m  w h i l e  C E S  p r o v i d e s  t h e  b a s i c  
e x t e n s i o n  p e r s o n n e l  a n d  w o r k  p l a n s  t o  s u p p o r t  g e n e r a l  
c o n s t i t u e n t  n e e d s .  O t h e r  m o r e  s p e c i f i c  n e e d s  a r e  
a d d r e s s e d  t h r o u g h  s p e c i a l i s t  p r o j e c t s  w i t h i n  C o n s o r t i u m  
m e m b e r  i n s t i t u t i o n s .  T h i s  s t r u c t u r e  a l l o w s  t h e  S C M E P  
t o  m a i n t a i n  a  c o r e  u n i t  o f  p e r m a n e n t  p e r s o n n e l  u n d e r  
C E S  w h i l e  a l s o  h a v i n g  t h e  f l e x i b i l i t y  t o  c o n t r a c t  
e x p e r t s  f o r  s p e c i f i c  e x t e n s i o n  n e e d s .  
T h e  S . C .  M a r i n e  E x t e n s i o n  P r o g r a m  ( A / E - 1  B a c o n )  h a s  
d e f i n e d  f i v e  p r i m a r y  p r o g r a m  a r e a s  t o  r e s p o n d  t o  
c o a s t a l  u s e r  n e e d s :  e c o n o m i c  d e v e l o p m e n t ;  
e n v i r o n m e n t a l  q u a l i t y ;  c o a s t a l  h a z a r d s  a n d  p r o c e s s e s ;  
e d u c a t i o n ;  a n d  e x t e n s i o n  p r o g r a m  d e v e l o p m e n t .  W i t h i n  
t h e s e  a r e a s  S C M E P  a c t i v i t i e s  a r e  t a r g e t e d  t o w a r d  
a l l e v i a t i n g  p r o b l e m s  p o s e d  b y  i n a d e q u a t e  u n d e r s t a n d i n g  
o f  c o a s t a l  r e s o u r c e s  a n d  a p p r o p r i a t e  u s e  t e c h n o l o g i e s ,  
a s  w e l l  a s  h a z a r d s  i n h e r e n t  t o  v a r i o u s  u s e s  o f  t h e  
c o a s t a l  e n v i r o n m e n t .  I n f o r m a t i o n  d e l i v e r y  i s  
c o o r d i n a t e d  w i t h  t h e  C o n s o r t i u m ' s  C o m m u n i c a t i o n s  a n d  
I n f o r m a t i o n  S e r v i c e s  p r o g r a m .  
T h e  S C M E P  w o r k s  c l o s e l y  w i t h  o t h e r  S e a  G r a n t  p r o g r a m s ,  
t h e  S E M A S  n e t w o r k ,  t h e  N a t i o n a l  M a r i n e  F i s h e r i e s  
S e r v i c e ,  o t h e r  s t a t e  a n d  f e d e r a l  a g e n c i e s ,  a n d  o t h e r s  
t o  p r o v i d e  t i m e l y  d e l i v e r y  o f  p r a c t i c a l  i n f o r m a t i o n  t o  
v a r i o u s  u s e r  g r o u p s  a n d  t h e  g e n e r a l  p u b l i c .  
T h e  S . C .  M a r i n e  E x t e n s i o n  P r o g r a m  d e s i g n s  i t s  
a c t i v i t i e s  t o  m e e t  t h e  n e e d s  o f  m a r i n e  r e s o u r c e  u s e r s  
a n d  p r o v i d e s  t h e  i n f o r m a t i o n  n e c e s s a r y  t o  e n s u r e  w i s e  
a n d  e f f e c t i v e  u s e  o f  S o u t h  C a r o l i n a ' s  m a r i n e  r e s o u r c e s .  
T h r o u g h  S C M E P ' s  i d e n t i f i c a t i o n  o f  n e e d s ,  r e s e a r c h  
e f f o r t s  c a n  b e  i d e n t i f i e d  a n d  c o n d u c t e d  i n  a  r e s p o n s i v e  
a n d  e f f i c i e n t  m a n n e r .  S C M E P  c o o p e r a t i v e  e f f o r t s  i n  t h e  
d e v e l o p m e n t  o f  n e w  t e c h n o l o g y  a n d  p r o v i s i o n  o f  
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extension services to coastal and marine-related 
businesses will enhance the sound growth of the economy 
of South Carolina, as well as sustained management of 
the coastal resources essential to this growth. 
Recent SCMEP accomplishments include: 
* development of a Citizen Water Quality Monitoring 
Program Manual for use by citizens volunteers 
participating in the state's Harbor Watch program; 
* worked with Atlantic LittleNeck ClamFarms to develop 
a small clam farmer program, which now has 52 
participants with an investment of over $1 
million; 
* convened a Nature-Based Tourism Ad Hoc Committee to 
develop guidelines for nature-based tourism 
development designed to protect S.C.'s valuable 
natural resources; 
* partnered with the SC Downtown Development 
Association to initiate long-range strategic 
planning for three coastal S.C. communities -
Andrews, Atlantic Beach and McClellanville. 
Outside funding obtained by these communities as 
the result of this project has amounted to 
approximately $90,000; 
*developed and designed "Roof Expert," a computer 
software package available to builders and 
homeowners that serves as a guide to building 
design for coastal wind loads; 
* piloted a model afterschool science education program 
for minority and disadvantaged youth. "Project 
Head Start for Science" was successfully piloted 
at Meminger Elementary in the City of Charleston 
among 64 students (grades K-5), four teachers and 
24 pre-service student teachers from the College 
of Charleston. 
* received a $10,000 developmental grant from NCRI to 
facilitate the development of rural nature-based 
tourism businesses along the coast. The project 
is a collaboration between Clemson's Recreation, 
Travel and Tourism Institute and SCMEP. Local 
governments and business organizations in 
Georgetown and Harry counties provided $5,000 in 
matching support. 
* continued co-production of a regular monthly program 
segment on the "Midday Show," a 1/2 hour newscast 
on WCSC-TV in Charleston. The segment, "Coast 
Minutes," provides a general viewing audience with 
important information about a variety of coastal 
resource related topics, including: beach 
swimming safety; small farm aquaculture; marine 
science education programs for kids; water 
quality; and the like. The program has a 
Charleston area viewership of 40,000+ and is seen 
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o n  c a b l e  i n  H i l t o n  H e a d ,  E e a u f o r t ,  G e o r g e t o w n ,  
M y r t l e  B e a c h  a n d  C o l u m b i a .  
S e r v i c e  t o  O t h e r  P u b l i c  A g e n c i e s  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  h a s  a s s i s t e d  
o t h e r  p u b l i c  a g e n c i e s  w i t h  s e v e r a l  t a s k s  d u r i n g  F Y 9 3 -
9 4 .  T h e  E x e c u t i v e  D i r e c t o r  c o n t i n u e s  t o  c h a i r  t h e  
I n t e r a g e n c y  A d v i s o r y  S t a f f  o f  t h e  J o i n t  L e g i s l a t i v e  
A q u a c u l t u r e  C o m m i t t e e ,  w h i c h  o v e r s a w  t h e  d e v e l o p m e n t  o f  
t h e  " S t r a t e g i c  P l a n  f o r  A q u a c u l t u r e  D e v e l o p m e n t  i n  
S o u t h  C a r o l i n a , "  c o o r d i n a t e d  a n d  p u b l i s h e d  b y  t h e  
C o n s o r t i u m .  
I n  e a r l y  1 9 9 0 ,  t h e  C o n s o r t i u m  w a s  a s k e d  t o  p a r t i c i p a t e  
i n  t h e  d e v e l o p m e n t  o f  a  S t a t e  H a z a r d s  M i t i g a t i o n  P l a n  
u n d e r  t h e  a u s p i c e s  o f  t h e  G o v e r n o r ' s  O f f i c e .  T h e  
C o n s o r t i u m  s t a f f  s e r v e d  o n  t h e  E x e c u t i v e  C o m m i t t e e  a n d  
p l a y e d  a  m a j o r  r o l e  i n  t h e  d e v e l o p m e n t  o f  t h e  p l a n .  
I n  a d d i t i o n ,  t h e  C o n s o r t i u m  E x e c u t i v e  D i r e c t o r  w a s  
i n v i t e d  t o  c o n t r i b u t e  t o  t h e  d e v e l o p m e n t  o f  a  S o u t h  
C a r o l i n a  E n e r g y  P o l i c y  t h r o u g h  p a r t i c i p a t i o n  o n  t h e  
J o i n t  L e g i s l a t i v e  E n e r g y  C o m m i t t e e  c o - c h a i r e d  b y  R e p .  
H a r r i e t  K e y s e r l i n g  a n d  R e p .  R o b e r t  B a r b e r ,  a n d  s e r v e d  
a s  c h a i r  o f  a  s u b c o m m i t t e e .  T h e  r e s u l t i n g  r e p o r t  
p r o v i d e d  t h e  b a s i s  f o r  t h e  d e v e l o p m e n t  o f  l e g i s l a t i o n  
t h a t  w a s  e n a c t e d  b y  t h e  G e n e r a l  A s s e m b l y  i n  J u n e  1 9 9 2 .  
T h e  C o n s o r t i u m  A s s o c i a t e  D i r e c t o r  a n d  D i r e c t o r  o f  
C o m m u n i c a t i o n s  s e r v e  w i t h  r e p r e s e n t a t i v e s  o f  s e v e r a l  
o t h e r  s t a t e  a g e n c i e s  t o  i m p l e m e n t  t h e  a n n u a l  s t a t e w i d e  
E n v i r o n m e n t a l  A w a r e n e s s  A w a r d  p r o g r a m ,  e s t a b l i s h e d  b y  
t h e  S . C .  G e n e r a l  A s s e m b l y .  
T h e  C o n s o r t i u m  E x e c u t i v e  a n d  
a s  m e m b e r s  o f  t h e  C h a r l e s t o n  
C o m m i t t e e .  T h e  p r o j e c t  i s  
C o a s t a l  C o u n c i l .  
O t h e r  G r a n t s  a n d  A c t i v i t i e s  
A s s o c i a t e  D i r e c t o r s  s e r v e  
H a r b o r  P r o j e c t  M a n a g e m e n t  
a d m i n i s t e r e d  b y  t h e  s . c .  
T h e  C o n s o r t i u m  s u p p o r t s  a  v a r i e t y  o f  p r o g r a m s  a n d  
a c t i v i t i e s  t o  m e e t  i t s  g o a l  a n d  o b j e c t i v e s .  P r o j e c t s  
u n d e r t a k e n  w i t h  S e a  G r a n t  s u p p o r t  r e p r e s e n t  t h e  c o r e  
e l e m e n t s  o f  t h e  C o n s o r t i u m ' s  p r o g r a m s .  P a s s - t h r o u g h  
g r a n t s  a n d  e x t r a m u r a l  p r o j e c t s  a r e  i n i t i a t e d  t o  
c o m p l e m e n t  t h e  S e a  G r a n t  e f f o r t  a t  t h i s  t i m e ;  t h e  
f u t u r e  o f  t h e  C o n s o r t i u m  l i e s  i n  i t s  a b i l i t y  t o  
i n c r e a s e  i t s  n o n - S e a  G r a n t  p r o g r a m  s u p p o r t .  
F o r  f i s c a l  y e a r  1 9 9 3 - 9 4 ,  t h e  S . C .  S e a  G r a n t  C o n s o r t i u m  
o b t a i n e d  f u n d i n g  s u p p o r t  f r o m  t h e  f o l l o w i n g  
o r g a n i z a t i o n s  f o r  t h e  f o l l o w i n g  a c t i v i t i e s :  
- 2 9 -
National Sea Grant College Program - NOAA 
* "Support for Knauss Sea Grant Fellows" - M.A. 
Davidson (SCSGC) - $30,000. 
* ''Support for Zebra Mussel Outreach Activities" - M.R. 
DeVoe (SCSGC) - $2,500. 
National Marine Fisheries Service - NOAA 
* "Support for the Cooperative Institute for Fisheries 
Molecular Biology (FISHTEC)" - M.R. DeVoe (Project 
Manager; SCSGC) - $352,800. 
Coastal Ocean Program - NOAA 
* "The Acute Toxicity and Bioaccumulation of Azinophos-
methyl in Benthic Copepods and the Development of 
a Model for the Trophic Transfer of Non-Persistent 
Pesticides to Recreationally Important Finfish 
Species" - T. Chandler (University of South 
Carolina) - $41,279. 
* "Georges Bank Food Web Studies Using Polyclonal 
Immunoassays" - R.J. Feller (University of South 
Carolina) - $29,147. 
National Ocean Service - NOAA 
* "Promoting Healthy Coastal Ecosystems in the South-
eastern u.s." - Margaret A. Davidson (SCSGC) -
$45,000. 
NOAA Fleet 
* "Continuation of Sediment - Water Interface Studies 
(November, 1993 - NOAA Ship FERREL)" - P. Gayes 
(USC-CCC) - Value = $40,000. 
u.s. Environmental Protection Agency (thru NOAA) 
* "Indicator Testing and Evaluation in Estuaries of the 
Southeastern United States" - A.F. Holland 
(SCWMRD) - $212,691. 
u.s. Geological Survey - USDOI 
* "South Carolina Coastal Erosion Study'' - Margaret A. 
Davidson (SCSGC) - $247,538. 
College of Charleston 
* "Partial Support of the COBIA Project Manager 
Position" - M.A. Davidson (SCSGC) - $19,039. 
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P r i v a t e  F u n d s  ( m i s c . )  
*  " D e t e r m i n a t i o n  o f  t h e  D i s t r i b u t i o n ,  A b u n d a n c e ,  a n d  
S t a t u s  o f  C o l o n i a l  N e s t i n g  W a t e r b i r d s  i n  S o u t h  
C a r o l i n a "  - T . M .  M u r r a y  a n d  P . M .  W i l k i n s o n  
( S C W M R D )  - $ 5 , 5 0 0 .  
*  " S u p p o r t  f o r  B e a c h  S w e e p  ' 9 3  A c t i v i t i e s "  - L .  H a n d a l  
( S C S G C )  - $ 8 , 3 9 0 .  
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ANNUAL ACCOUNTABILITY REPORT 
The South Carolina Sea Grant Consortium, in accordance 
with the requirements of the 1993 Appropriations Act, 
Section 129.48, has developed the following annual 
accountability report. These requirem~nts were 
established in Proviso 129.48 of the FY92-93 
Appropriations Act and their development was requested 
in December 1989 and revised September 1993. 
Program: 
S.C. Sea Grant Consortium- Administration 
Program Goal: 
Through research, education and extension 
programs, the S.C. Sea Grant Consortium ensures 
that coastal and marine issues and opportunities 
are rigorously researched and understood, and that 
the resulting information is communicated to those 
who use and manage these resources. 
Program Objectives: 
To increase the level of non-state financial 
support for Consortium programs and activities. 
To increase the number of faculty, professionals 
and students supported through sponsored programs 
and activities. To increase the number of public 
school science teachers and students exposed to 
and/or using marine education materials. To 
service requests received by the Consortium for 
information on coastal and marine resource issues 
and opportunities. To deliver information through 
extension workshops and special programs. 
Workload Indicators (FY93-94): 
*Amount of non-state funding received . ..••.. $2,030,729 
* Number of proposals submitted and 
proposals approved .•....•..•..••....•.••••.. . 32/25 
* Number of students supported on projects .•.••..•.• • 49 
* Number of public school science teachers 
and students exposed to Consortium 
programs ..................................... 1 ,030 
* Number of requests for information 
received . .................................... 6, 316 
*Number of workshops and special programs .•......•.• 32 
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E f f i c i e n c y  M e a s u r e s  { F Y 9 3 - 9 4 ) :  
* R a t i o  o f  n o n - s t a t e  t o  s t a t e  f u n d i n g  . • . . • • . . . . . . .  4 . 1 : 1  
*  P e r c e n t a g e  o f  s u b m i t t e d  p r o p o s a l s  t h a t  a r e  
a p p r o v e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 8 . 1 %  
*  N u m b e r  o f  s t u d e n t s  s u p p o r t e d  a s  m e a s u r e d  
a g a i n s t  t o t a l  a v a i l a b l e  f u n d i n g  . • • • . . • • . •  1 : $ 3 9 , 7 1 4  
*  N u m b e r  o f  t e a c h e r s / s t u d e n t s  e x p o s e d  t o  
C o n s o r t i u m  p r o g r a m s  p e r  e v e n t  . . . • . . • • • • • . • . • • • . .  6 9  
*  N u m b e r  o f  i n d i v i d u a l s  r e a c h e d  p e r  w o r k s h o p  
e v e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5 7  
E f f e c t i v e n e s s  M e a s u r e s  { F Y 9 3 - 9 4  t o  F Y 9 2 - 9 3 ) :  
*  C h a n g e  i n  l e v e l  o f  n o n - s t a t e  f i n a n c i a l  
s u p p o r t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 3 1 . 0 %  
*  C h a n g e  i n  t h e  n u m b e r  o f  s t u d e n t s  s u p p o r t e d  . • . • •  + 3 8 . 8 %  
*  C h a n g e  i n  t h e  n u m b e r  o f  t e a c h e r s  a n d  
s t u d e n t s  e x p o s e d  t o  C o n s o r t i u m  p r o g r a m s  . • • . •  - 6 6 . 2 %  
*  C h a n g e  i n  t h e  n u m b e r  o f  r e q u e s t s  f o r  
i n f o r m a t i o n  b y  t h e  C o n s o r t i u m  • • . . • • • . • . • • . . •  - 0 . 1 %  
*  C h a n g e  i n  t h e  n u m b e r  o f  a t t e n d e e s  a t  
w o r k s h o p s  a n d  s p e c i a l  p r o g r a m s  . • . . . • . . . • • . • •  + 6 9 . 9 %  
- 3 3 -
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Exhibit 
A 
A-1 
~2 
B 
B-1 
B-2 
c 
D 
E x h i b i t  A  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S t a t e m e n t  o f  C h a n g e s  i n  C u r r e n t  O p e r a t i n g  F u n d s  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 4  
A d m i n i s t r a t i o n  
B a l a n c e  J u l y  1 ,  1 9 9 3  
A d d i t i o n s :  
A p p r o p r i a t i o n  
B u d g e t  &  C o n t r o l  B o a r d  A l l o c a t i o n s  
D e d u c t i o n s :  
E x p e n d i t u r e s  
B & C  A u t h o r i z e d  T r a n s f e r  t o  F Y 9 5  
B a l a n c e  D u e  G e n e r a l  F u n d  
- 3 5 -
$  
4 9 0 , 8 8 5  
1 ,  9  3  6  
$  
2 0 0  
$ 4 9 2 , 8 2 1  
4 8 6 , 7 7 9  
6 , 0 4 2  
$  
2 0 0  
Exhibit A-1 
S.C. Sea Grant Consortium 
Schedule of Current Operating Funds 
Year Ended June 30, 1994 
Original 
Approp 
Revised 
Approp Expenditures Balance 
Personal Services 
Other Operating Exp 
Contractual 
Supplies 
Fixed Charges 
Travel 
Equipment 
Light, Power, Heat 
Transportation 
Allocations 
Employee Contributions 
$270,075 
124,760 
30,000 
66,050 
$490,885 
-36-
$266,593 
134,760 
27,000 
64,468 
$492,821 
$263,318 
32,133 
17,607 
57,600 
21,430 
518 
4,293 
366 
25,962 
63,552 
$486,779 
$ 3,275 
813 
1 '0 38 
916 
$ 6,042 
E x h i b i t  A - 2  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S c h e d u l e  o f  A l l o c a t i o n s  o f  S t a t e  D e v e l o p m e n t  F u n d s  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 4  
T i t l e  
B l u e  C r a b  - N .  E d i s t o  
S . C .  C o a s t a l  M g m t  P r o g r a m  
L u r e  o f  t h e  L o w c o u n t r y  
S u s t a i n a b l e  C o a s t a l  D e v e l  
B e r k e l e y  C o u n t y  
C l i m a t e  P o l i c y  
T e a c h i n g  M o d e l  S c i e n c e s  
G r a n t e e  
S C W M R D  
C l e m s o n  
G i b b e s  
M u s e u m  
C l e m s o n  
B e r k e l e y  
C o u n t y  
C o l l e g e  o f  C h a s  
c c u  
- 3 7 -
E x p e n d i t u r e s  
$  
2 , 5 7 4  
3 , 2 4 6  
1 , 0 0 0  
1 , 0 0 0  
1 , 0 0 0  
1 3 , 4 5 2  
3 , 6 9 0  
$  
2 5 , 9 6 2  
Sea Grant 
90-91 
91-92 
92-93 
93-94 
Exhibit B 
S.C. Sea Grant Consortium 
Statement of Changes in Restricted Funds 
Year Ended June 30, 1994 
Balance Total Total 
7/1/93 Additions Deductions 
$ $ $ 
<15) 15 
<5,562) 6,495 933 
<63,920) 630,662 572,614 
634,305 664,905 
Other Federal Funds <94,951> 381,612 337,658 
Other Restricted Funds 148,765 46,561 99,536 
$ <15,683> $1,699,650 $1,675,646 
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Balance 
6/30/94 
$ 
-0-
-0-
<5,872> 
<30,600) 
<50,997> 
95,790 
$ 8,321 
E x h i b i t  B - 1  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S t a t e m e n t  o f  C h a n g e s  i n  O t h e r  F e d e r a l  F u n d s  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 4  
H e a d s t a r t  f o r  S c i e n c e  
C O B I A  
B e n t h i c  C o p e p o d s  I  
B e n t h i c  C o p e p o d s  I I  
N C R I  
N C R I  U p w e l l i n g  I  
N C R I  U p w e l l i n g  I I  
B e n t h i c  R / C O P - 4  
I n t e r n  
E r o s i o n  
G e o r g e ' s  B a n k  
F i s h  T e e  I  
F i s h  T e e  I I  
A C O E  
A C O E  
T o t a l  T o t a l  
B a l a n c e  
7 / 1 / 9 3  
A d d i t i o n s  D e d u c t i o n s  
$  < 1 2 8 >  
< 6 6 7 )  
1  
< 3 5 , 6 3 5 >  
2 , 5 9 2  
8 , 4 5 6  
1  
< 6 9 , 9 6 8 >  
3 9 7  
$  7 3 0  
6 6 7  
4 0 , 3 6 0  
8 , 2 0 9  
3 , 0 0 0  
6 , 0 0 0  
3 1 , 6 2 6  
1 0 , 8 0 0  
1 1 6 , 2 5 1  
1 6 1 , 5 1 9  
2 , 4 5 0  
$  < 9 4 , 9 5 1 >  $ 3 8 1 , 6 1 2  
- 3 9 -
$  
6 0 2  
1  
4 , 7 2 5  
1 0 , 8 0 1  
7 ,  7  6  3  
4 , 0 3 9  
3 1 , 6 2 7  
9 ,  7  2  3  
2 3 5  
8 , 8 2 0  
4 6 , 2 8 3  
2 1 3 , 0 3 9  
$ 3 3 7 , 6 5 8  
B a l a n c e  
6 / 3 0 / 9 4  
$  - 0 -
- 0 -
- 0 -
- 0 -
- 0 -
3 , 6 9 3  
1 , 9 6 1  
- 0 -
1 , 0  7 7  
< 2 3 5 >  
( 8 , 8 2 0 >  
- 0 -
< 5 1 , 5 2 0 >  
3 9  7  
2 , 4 5 0  
$ < 5 0 , 9 9 7 >  
Exhibit B-2 
S.C. Sea Grant Consortium 
Statement of Changes in Other Restricted Funds 
Year Ended June 30, 1994 
Sale of Assets 
Bird Guide 
Comm Reprints 
Beach/River Sweep 
PICMD 
Recycling Guide 
CPW Pipeline 
Hybrid Bass Workshop 
Donations - Mise 
NPS Booklet 
Marine Spec Conf 
Mise - Research 
NPS Information 
CCEDP - Donnelley 
WR-4 Integrated Ed 
C of C Sautter 
S.C. Humanities/500 Yrs. 
COP Bouy 
Coastal Society 
A/E-1A2 Bin Boards 
Zebra Mussel 
Sweetgrass - TCF 
Hybrid Bass 
PRT - Folly Beach 
Balance 
7/1/93 
$ so 
20,790 
5, 7 12 
3,247 
9 
173 
26,074 
232 
2,483 
3,501 
2,866 
3,891 
1, 9 8 3 
250 
10,000 
245 
300 
66,951 
8 
$148,765 
-40-
Total Total Balance 
Additions Deductions 6/30/94 
$ 25 $ 
2,500 
707 
12,888 
<9> 
(173> 
<232> 
422 
3,402 
2,500 
19,039 
2,500 
3,000 
<8> 
9,873 
5,082 
4,715 
27,245 
10,606 
139 
3,402 
3,318 
19,088 
233 
300 
2,728 
12,807 
$ 46,561 $ 99,536 
$ 75 
13,417 
1,337 
11,420 
-0-
-0-
<1,171) 
-0-
2,905 
(10,606) 
3,501 
2,727 
-0-
2,500 
573 
1,934 
250 
10,000 
12 
-0-
(228> 
3,000 
54,144 
$ 95,790 
C a p i t a l  E q u i p m e n t  
E x h i b i t  C  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S t a t e m e n t  o f  C h a n g e s  i n  F u n d  A s s e t s  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 4  
B a l a n c e  A d d i t i o n s  R e t i r e m e n t s  
7 / 1 / 9 3  
$ 1 5 0 , 4 9 6  
$  
1 1 , 3 8 4  
$  
4 , 6 1 5  
M o t o r  V e h i c l e  E q u i p m e n t  
1 3 , 5 0 4  
T o t a l  
$ 1 6 4 , 0 0 0  
$  
1 1 , 3 8 4  
$  
4 , 6 1 5  
- 4 1 -
B a l a n c e  
6 / 3 0 / 9 4  
$ 1 5 7 , 2 6 5  
1 3 , 5 0 4  
$ 1 7 0 , 7 6 9  
S.C. Sea Grant Consortium 
Notes to Financial Statements 
June 30, 1994 
Exhibit D 
Note l - Summary of Significant Accounting Policies 
Basis of Accounting: 
The financial statements have been prepared on an 
accrual basis. 
Fund Accounting: 
To ensure observance of limitations and restrictions 
placed on the use of resources available to the 
Consortium, the accounts are maintained in accordance 
with the principles of fund accounting. This is the 
procedure by which resources for various purposes are 
classified for accounting and reporting purposes into 
funds that are in accordance with specified activities 
or objectives. Separate accounts are maintained for 
each fund. 
General Fixed Assets: 
Fixed assets are recorded as expenditures of the 
general operating fund upon acquisition and 
subsequently capitalized at actual cost in the general 
fixed asset account group. In accordance with 
generally accepted accounting principles prescribed for 
governmental funds, a provision for depreciation of 
general fixed assets is not recorded. 
Grant Accounting: 
The Consortium is a State agency involved in ocean and 
coastal research, education, and advisory extension 
work. It serves to encourage, coordinate and 
facilitate projects pertaining to coastal and ocean 
areas of South Carolina and to utilize the talents of 
its members to address marine issues and opportunities. 
The Consortium identifies these projects through 
planning and priority setting exercises. The 
Consortium arranges for the design and implementation 
of the projects, usually through its member 
institutions. On a biennial basis, core projects are 
submitted to the National Sea Grant Program for 
funding. Additionally, the Consortium submits project 
proposals to federal, state and private funding 
agencies for consideration and support. A majority of 
the projects funded are then subcontracted to various 
member institutions. 
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E x p e n d i t u r e s  p a i d  b y  t h e  C o n s o r t i u m  a t  J u n e  3 0  a n d  n o t  
y e t  r e i m b u r s e d  b y  t h e  p r i m a r y  g r a n t o r  a r e  r e c o r d e d  a s  
a c c o u n t s  r e c e i v a b l e .  R e v e n u e s  r e c e i v e d  o n  s p e c i f i c  
g r a n t s  w h i c h  a r e  i n  e x c e s s  o f  e x p e n d i t u r e s  a r e  r e c o r d e d  
a s  d e f e r r e d  r e v e n u e s .  
N o t e  2  - R e t i r e m e n t  P l a n  
S u b s t a n t i a l l y  a l l  e m p l o y e e s  o f  t h e  C o n s o r t i u m  a r e  
c o v e r e d  b y  a  r e t i r e m e n t  p l a n  t h r o u g h  t h e  S o u t h  C a r o l i n a  
R e t i r e m e n t  S y s t e m .  I t  w a s  n o t  f e a s i b l e  t o  s e p a r a t e l y  
i d e n t i f y  c u r r e n t  y e a r  r e t i r e m e n t  p l a n  c o s t  i n c l u d e d  a s  
a  p o r t i o n  o f  e m p l o y e r  c o n t r i b u t i o n s  i n  t h e  a c c o m p a n y i n g  
f i n a n c i a l  s t a t e m e n t s .  
I n f o r m a t i o n  r e g a r d i n g  t h e  e x c e s s ,  i f  a n y ,  a p p l i c a b l e  t o  
t h e  C o n s o r t i u m  o f  t h e  a c t u a r i a l l y  c o m p u t e d  v a l u e  o f  
v e s t e d  b e n e f i t s  o v e r  t h e  t o t a l  o f  t h e  p e n s i o n  f u n d  a n d  
a n y  b a l a n c e  s h e e t  a c c r u a l s ,  l e s s  a n y  p e n s i o n  p r e -
p a y m e n t s  o f  d e f e r r e d  c h a r g e s  i s  n o t  a v a i l a b l e .  B y  
S t a t e  L a w ,  t h e  C o n s o r t i u m ' s  l i a b i l i t y  u n d e r  t h e  
r e t i r e m e n t  p l a n  i s  l i m i t e d  t o  t h e  a m o u n t s  a p p r o p r i a t e d  
t h e r e f o r e  i n  t h e  S o u t h  C a r o l i n a  A p p r o p r i a t i o n  A c t ,  p l u s  
t h e  a m o u n t  p a i d  f r o m  o t h e r  r e v e n u e  s o u r c e s  f o r  t h e  
c u r r e n t  y e a r .  A c c o r d i n g l y  t h e  C o n s o r t i u m  r e c o g n i z e s  n o  
c o n t i n g e n t  l i a b i l i t y  f o r  u n f u n d e d  c o s t s  a s s o c i a t e d  w i t h  
p a r t i c i p a t i o n  i n  t h e  p l a n .  
N o t e  3  - C o n t i n g e n t  L i a b i l i t i e s  
T h e  C o n s o r t i u m  h a s  n u m e r o u s  c o n t r a c t s  w i t h  t h e  F e d e r a l  
G o v e r n m e n t ,  o t h e r  S t a t e  a g e n c i e s  a n d  o t h e r  f u n d i n g  
s o u r c e s  f o r  t h e  r e i m b u r s e m e n t  o f  s p e c i f i c  c o s t s  r e l a t e d  
t o  t h e  v a r i o u s  p r o g r a m s  d e s c r i b e d  i n  e a c h  c o n t r a c t .  
R e i m b u r s e m e n t  c o s t s  s u b s e q u e n t l y  d e e m e d  t o  b e  
u n a l l o w a b l e  b y  t h e  g r a n t o r ,  i f  a n y ,  w o u l d  h a v e  t o  b e  
r e p a i d .  A  m a j o r i t y  a m o u n t  o f  t h e  c o n t r a c t s  a r e  i n  t u r n  
s u b - c o n t r a c t e d  b y  t h e  C o n s o r t i u m  a n d  r e i m b u r s e d  c o s t s  
d e e m e d  t o  b e  u n a l l o w a b l e  w o u l d  r e s u l t  i n  a  c l a i m  b y  t h e  
C o n s o r t i u m  a g a i n s t  t h e  s u b - c o n t r a c t o r .  
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